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INTRODUCTION

This is the transcription of the technical air-to-ground (TAG)
volce communications of the Apollo 13 mission. The primary communica-
tiocns net (GOSS net 1) will be in continuous operation for the duration
of the mission. An alternate communications net (GOSS net 2) may be
activated when separate, simultaneous communications links with both
spacecraft are desired.

The transcript is divided into three columns — time, speaker, and
text. The time column consists of four two-digit pairs for days, hours,
minutes, and seconds (e.g., O4 22 45 12), The speaker column indicates
the source of a transmission; the text column contains the verbatim
transcript of the communications.

The primary communications net (GOSS net 1) comprises the bulk of
the transcript. However, when GOSS net 2 is activated, the communica-
tions on that net will be integrated with the GOSS net 1 communications.
A heavy dark line alongside the time column will indicate GOSS net 2
communications.

A series of three dcts (...) is used to designate those portions
of the text that could nct be transcribed because of garbling. A series
of three asterisks (¥¥*¥) is used to designate those portions of the text
that could not be transcribed because of clipping caused by the VOX mode.
One dash (-) is used to indicate a speaker's pause or a self-interruption
and subsequent completion of a thought. Two dashes (- -) are used to
indicate an interruption by another spesker or the point at which a
recording was abruptly terminated.

Gpeakers in the transcript may be identified as follows.

Spacecraft:
CDR Commander James A. (Jim) Lovell, Jr.
CMP Command module piliot John L. Swigert, Jr.
LMP Lunar module pilot Fred W. Haise, Jr.
sC Unidentified crewmember

MS Multiple speakers
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Mission Control Centers:

cC Capsule communicator (CAP COMM)
LCC Launch Control Center

F Flight director

3 Surgeon

Remote sites:

AB Airboss (Recovery aircraft)

CT Communications technician {COMM TECH)
IWO USS Iwo Jima

P-1, P-2, etc. Photographic helicopters

R-1, R-2, etc. Recovery helicopters

When the CDR and LMP 3are in the undocked lunar module or on the
lunar surface, their speaksr designations will be suffixed by either
LM or EVA to indicate their status (e.g., CDR-EVA or IMP-IM). Voice
calls during this mission were assigned in accordance with the following
station operating procedures: "For all phases when only the CSM is
manned, the AS-508 call sign will be Apollo 13. When both vehicles are
manned, the call sign will be Odyssey for the CSM and Aguarius for the
IM. The call signs for the CDR and ILMP during lunar surface operations
will be the individual crew's first names."

Transcription of these tapes was managed by David M. Goldenbaum,
Test Division, Apollo Spacecraft Program Office, to whom questions re-
garding this document should be referred.
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ACRONYM LIST

Because specialized readers of the Apollo 13 transcription, such as
the principal investigators, may not be thoroughly familiar with the
acronyms used during the mission, the decision was made to define those
acronyms that probably will be encountered. For obvious reasons, no
effort was made to include every acronym that conceivably could be used;
only those acronyms that are considered likely to be used are included

here.

DAC
DAP
DEDA

Abort electronics assembly

Abort guidance system

Apollo lunar surface closeup camera

Apollo lunar surface driil

Apocllo lunar surface experiments package

Acguisition of signal

Alinement optical telescope

Auxiliary propulsion system (S-IVB)/Ascent propulsion system (1M)

Atmosphere revitalization system
Blunt end forward

Cold cathode gag: experiment
Cold cathode ion gage

Constant delta altitude (height)
Command module

Command module epmputer

Crew optical alinement sight
Control point

Charged particle lunar environment experiment
Contingency sample collection
Coelliptic sequence initiation
Command and service module

Caution and warning electronics assembly

Data acquisition camers
Digital autopilot
Data entry and display assembly



ECS
EI
EMES
MU
EPS
LB
EVA
EVT
FDAI

GDC
GET
GET1

HFE
HGA
HTC

IMU
IP
ISA
IU
IvVT

LAD
LCG
LEB

Digital event timer

Descent orbit insertion

Descent propulsion system

Data storage equipment

Data storage equipment assembly
Display and keyboard

Detailed test objective

Environmental control system
Entry interface

Entry monitor system
Extravehicular mobility unit
Electrical power system
Equipment transfer bag
Extravehicular activity

Extravehicular transfer
Flight director attitude indicator

Gyro display coupler
Ground elapsed time

Ground elapsed time of ignhition

Heat flow experiment
High gain antenna

Handtool carrier

Inertial measurement unit
Initial point

Interim stowage assembly
Instrument unit

Intravehicular transfer

Lunar atmosphere detector
Liguid cooled garment

Lower equipment bay



LEC
LGC

LO1
LOPC
LOS
LPD
LTC

MSFN
MTVvCe

OFG
ORDEAL

PDI
PGA
PGNCE
PGNS
PIPA
PLSS
PRD
PSE
PTC
RCO
RCU
REFGMMAT
RLS
RTG

SCE
3CS
SECS

Lunar equipment conveyor
Lunar module guidance computer
Lunar module

Lunar orbit insertion

Lunar orbit plane change

Loss of signal/line of sight
Landing point designator

Lunar topographic camera

Mission Centrol Center/midcourse correction
Modular equipment stowage assembly
Manned Space Flight Network

Manual thrust vector control

Oxygen purge system
Orbital rate display earth and lunar

Powered descent initiation

Pressure garment assembly

Primary guidance, navigation, and control system (CM)
Primary guidance and navigation system {(IM)

Pulsed integrating pendulous accelerometer

Portable life support system

Personal radiation dosimeter

Pascive seismic experiment

Passive thermal control

Reaction control system

Remote control unit

Reference to stable member matrix
Radius of landing site

Radioisotope thermoelectric generator

Signal conditioning equipment
Stabilization control system

Sequential events control system



TEC
TEI
Tig
TLC
TLI
TPF
TPI
TSB

TVC

UHT

Sharp end forward

Suprathermal ion detector experiment
SM/IM adapter

Service module

Systems for nuclear auxiliary power
Service propulsion system

Sample return container

Solar wind composition

Solar wind experiment

Transearth coast
Transearth injection

Time of ignition

Translunar coast
Translunar injection
Terminal phase final
Terminal phase iritiation
Temporary stowage bag

Thrust vector control

Universal handtocl



APOLLO 13 AIR-TO-GROUND VOICE TRANSCRIPTION

Tape 1/1
Page 1

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

01

0l

0l

01

01

c2
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1k
16
30
3l
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42
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b
45
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o7
55
58
»9
00
Cl1
o2

Ob

CDR

CMP

CDR

CMP

CDR

cC

cc

cC

CMP

CDR

cC

CDR

CcC

cc

cC

CDR

CDR

cC

CDR

MILA (REV 1)

The clock is running.

Okay. Pli, Jim.

Yaw program,

Clear the tower.

Yaw complete. Roll program.
Houston, Roger. Roll.

13, Houston. GO at 30 seconds.
Roll complete, and we are pitching.
Roger that. Stand by for mode I Bravo.
MARX.

I Bravo.

I Bravo.

RCS COMMAND.

13, Houston. GO at 1. We show the cabin
relieving.

13, Roger.

13, Houston. Stand by for mode I Charlie.
MARK.

You're I Charlie.

MARK.

I Charlie.

And, 13, you are GO for staging.

GO for staging. Roger. We're EDS MANUAL.



00

00

00

00

0]

00

00

a0

00

00

00

00

00

00

00

00

0o

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

Co

00

02
02

02

02
02
02

C3

03
03

03

03
03

03

03
03

oL

oh
oL

Oh
05
05

05

08
16

27

29
L8
51
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L
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Copy that.
Inboard.

We confirm inboard out, 13. You're looking
good.

Roger.
S5-11 ignition.
Roger.

13, Houston. Trajectory is good; thrust is
good.

Roger.
Skirt SEP ... tower JETT.

We confirm skirt SEP. Roger. Tower JEIT;
mode II, Jim. Looking good.

Mode II.
Guidance initiate.

13, Houston. Guidance is good, and the CMC is
GO.

Okay. Thank you.

13; Roger.

13, Houston. You are GO at 4 minutes. The
little red lines are right on the little white
lines down here.

Sounds good.

13, Houston. Coming up 5 minutes. You're
looking perfect. Over.

13; Roger.
Inboard.
Roger. We confirm inboard out.

13, Houston. Btand by for S-IVB to COI
capability.
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S-IVB to COI. Roger.
Roger. You've got it now, Jim,
We've got S5-IVB to COIL.
You're GO at 6 minutes, 13.
GO at 6.
And, Houston, what's the story on engine 57%
Jim, Houston. We don't have the story on why
the inboard out was early, but the other engines
are GO and you are GO.

Roger.

13, Houston. Still looking good. Your gimbals
are good; trim is good.

Roger.

13, Houston. Level sense arm time 8 plus 38
pominal; S-II cut-off time 9 plus 48. Over.

Roger. Nominal on the level sense arm, 9:48 on
the S-II cut-off.

That's affirmative, and stand by for S-IVB to
orbit.

MARK.

You have 5-~IVB to orbit, Jim.

Roger. We have S-IVB to orbit.

13, Houston. Loocking good at 8 minutes.
13; Roger.

Apollo 13, Houston. Mark level sense arm.
Mark level sense arm. Roger.

Apollo 13, Houston. At 9 minutes, you are GO
the CMC is GO.
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Okay, Joe.

13; Roger.

13, Houston. You are GO for staging.
133 Roger. GO for staging.

Apollo 13, Houston. Stand by for mode IV
capability.

MARK.

You have mode IV, Jim.

Mode IV. Roger. Staging.

Roger. Staging.

And 8-IV ignition, Houston.

Roger that, Jim. Thrust looks good.

Roger.

13, Houston. You're locking good. Trajectory,

guidance, CMC are all GO.
Thank you, doe.

13, Houston. At 11 minutes, you're GO. Pre-

dicted cut-off on the S-IVB is 12 plus 3L4. Over.

Apollo 13, Houston. You're GO at 11-1/2, and
predicted cut-off time is 12 plus 3k. Over.

Understand; 12 plus 34 predicted cut-off time.
That's affirm.

SECO.

Copy SECQ, Jim. We're looking at the DSKY.
Roger.

Apollo 13, Houston. You have a GO orbit all
sources, and the booster is safe. Over.

GO orbit and the booster is safe. Thank you,
Joe.,
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Don't mention it.

13, Houston. We copy your NOUN L.

Okay, Joe.

Apollo 13, Houston. Your preliminary orbit
down here is 102.5 times 100.3, and everything

is looking good.

Roger, Houston. And it looks good to be up here
again.

I'11 bet.

13, Houston. I have your Z torquing angles.
You ready?

Jack is ready to copy, Joe.
Okay. It's plus 0.26. Over.
Okay, Joe. Plus 0.26.

That's Roger.

CANARY (REV 1)

Apollo 13, Houston.
Go ahead, Houston.

Oksy. Couple minutes to LOS, Jim. Everything

is looking real good. Your AOS time at Carnarvon
will be 52:36, and we don't have too much of a
handle on why the inboard cut off early except
that it apparently was an engine problem and not
a switch-select function. But we are certain
that you'll be able to make TLI based on what

we are looking at now.

Roger. There's nothing like an interesting
launch.

That's right.

Apollo 13, Houston. Canary LOS in 30 seconds.
Request COMMAND RESET, please.
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Roger. COMMAND RESET coming on.
Thank you.

Apollo 13, Houston. Request LOW BIT RATE,
please. OQOver.

LOW BIT RATE.

CARNARVON (REV 1)

Houston, how do you read 137

13, Houston. Loud and clear.

Okay, Joe. Everything's going good. We're
proceeding on the time line in good fashion.
I've got a P52 done. I can give you the torgu-
ing angles.

I'm ready for them, Jack.

Okay. Use NOUN 26; stars 26 and 33. The star
angle difference was all balls. NOUN 93:

minus 067, minus all balls, plus 0.162. The
time of torquing was 45 minutes 35 seconds.
Well, that sounds marginally acceptable.

For a new CMP, it ain't too bad.

Yes., Okay, 13. We've got nothing for you at
the moment. Everything's looking good. We're
looking at your data now.

Apollo 13, Houston. LOS Carnarvon in about

30 seconds. Honeysuckle on the hour, and verify
your S-band is up for Honeysuckle. Over.
That's verified.

Roger.

And, Houston, we're beginning to see a beautiful
sunrise here.

Roger that, Jim.
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HONEYSUCKLE (REV 1)

13, Houston through Honeysuckle.
Apollo 13, Houston through Honeysuckle.

Roger, Houston; 13 here. Reading you loud and
clear.

Ckay. S-band sounds good, Jim.

Houston, 13.

Go aghead, 13.

Would it be okay if I crank up the FM ... ...7?
You're coming in weak. I didn't quite copy it.

Would it be okay, Joe, if wec crank up the M
after we leave Honeysuckle here?

Oh. Stand by on that one.

13, Houston.

Go ahead, Houston.

What TV was that? Okay, 13 - -

Okay, Joe. I just wanted to put on the TV
switch at Honeysuckle to tune her up there.

Roger. I'm being prompted, and you've got a

GO for that. You can turn it on, go to TV, and
we'll see you that way over the States.

Okay.

Okay. 13, Houston. LOS Honeysuckle in about

30 seconds, and we'll see you over the States at

1 plus 28 plus L43.

13, Houston. Did you copy your AOS time?
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GUAYMAS (REV 1)

Apollo 13, Houston through Guaymas.
Apcllo 13, Houston through Guaymas.
Apolle 13, Houston.

END OF TAPE
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Over.

Over.



00

00

00

00

00

00

00

00

00

00

00

00

00

00

01

0l

01

0l

01

0l

01

01

0l

01

01

01

01

30

30

31

31

31

31

31

31

31

31

32

32

32

28
48
o7
09
10

13

31
35
41

52

16

32

W1

00 01 34 k1

APOLLO 13 AIR-TO-GROUND VOICE TRANSCRIPTION

cC

cC

CC

CMP

CC

CMP

cC

CDR

CMP

cC

CMP

cC

CDR

CcC

CDR

Tape /1
Page 9

Apollo 13, Houston. Over,

Apollo 13, Houston. Over.

Apollo 13, Housten. Over.

Go ahead.

Hello there. We thought you were still up there.

And we're just coming up on Baja, and l've got
the TV on. Do you want 1t?

I don't think we require it just yet, Jack, bul
we'll command it when we're ready. I believe
they are dumping the tape now. The booster
looks good. The spacecraft looks good on the
few minutes' data we've had.

That sounds good.
Jim finally let me loock out.
(Laughter) How do you like it?

Chained me to the LER down there stowing tThings
and unstowing things, and I finally got a
chance to look out and see the world.

Apollo 13, Houston. I have the TLI plus 90, and
lift-off plus 8 pads whenever you're ready.

Okay. Go ahead with the TLI pad, Joe.

Okay. This is the TLI plus 90 pad. SPS/G&N,
63825, minus 1.54, plus 1.32, 00L:06:145.53,
minus O491.7, plus 0000.1, plus 663L,0, 180,
228, 001; HA is N/A; HP is plus 0017.9; 6652,2,
7:37, 6626.5, 26, 155.4, 15.7. Boresight star
is Zeta Sagittarii; up, 08.0; right, 2.1;

minus 22.81, minus 025.00, 1140.7, 34087,
013:32:1h4., Set stars Arcturus, Denebola; roll
Obli; pitch 012, yaw 025; no ullage. Over.

Joe, we had a dropout of signal there about
midway or about a fifth of the start of your pad,
and Fred didn't get it. We'd like you to start
over again. Could you please?
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Sure thing. You want the whole thing?
Yes, 1 think you'd better.

Ckay. 'TLI plus 90: SPS/G&N, 63825, minus 1.4%k
plus 1.32, 004:06:45.53, minus OW91.7,

pius 0000.1, plus GG3h.0, 180, 208, 0oLy N/A,
plus 00LY.9, 6652.2, (:37, 6626.5, 26, 155.h,
15.7; Yeta Sagittarius; up, 08.0; right 2.1
minus 22.81, minus 025.00, 1140.7, 34087,
013:32:14k. Set starts: Arcturus, Denebola;
roll OUL, piteh 012, yaw 025; no ullage. Over.

MILA (REV 2)
Okay, Joe. That's 63825, minus 1.54, plus 1.30,
00Lk:06:45.53 - -
Fred, Houston. Stand by 1.
- — minus 0491.7, plus 0000.1, plus 6G634L.0.
Fred, Houston. Over.

Go ahead.

That's correct. We would like you to go the
S—-BAND AUX TV switch to TV, please.

Okay. It's set to TV.

Okay. We're not getting a signal.
Okay. 1'11 go to TRANSMIT, Joe.
Okay. You can continue reading back,

Okay. Roll 180, pitch 228, yaw 001; N/A;

plus 0017.9, 6652.2, 7:37, 6626.5 and 1 missed
sextanl shaft - trunnion -~ trunnion, 15.7, Zeta
Cagittarius, up, 06.0; roll 2.1; minus 22.81,
minus 00 - correction, minus 025.00, 1140.7,
34087, 013:32:14, Set stars: Arcturus and
Denebola; roll aline OLk, pitch 012, yaw 025;
no ullage.

Roger, Fred. Readback correct. The sextant
star is 26, and the shaft is 15.5h. Over.
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Okay. Oextant star 26 and 15.5h.

Roger. And we have a picture now; however, it's
moving around quite a bit, if you could hold the
camera a little steadier. And I have your - -

- — Okay, Joe. There's nothing but clouds out-
side, and when we get some land down there
coming up, I'11 switch back to the window., I
thought I'd just show you Jim here, to make sure
he's still here.

Okay; real fine. We had a good picture of Jim
there for a minute. T have the lift—off plus 8
pad, Fred. If you're ready.

Go ahead, Joe.

Okay. GETI, 008:00; DELTA-V,,, 7835; longitude,
minus 165; GET h00 K, 022:36. Over.

Okay. 008:00, 7835, minus 165, 022:36.
Okay, then. And I have a TLI pad for you.
Okay. I'm ready.

TLI: 2:26:05, 179, 108, 000, 5:47, 10L16.9,
35587, 358, 139, 320, 302, 319, 0k0. Ejection
time, 4 plus 01 plus 00. Over.

Okay. TLI: 2 plus 26 plus 05, 179, 104, 000,
5 plus 47, 10416.9, 35587, 358, 139, 320, 302,
319, 040, and ejection time, 4 plus 01 plus 00.

Roger, Fred. Readback correct, and we're getting
a nice color TV picture now. If you have any
commentary to go with it.

Okay, Joe. I'll tell you, I'm just trying to
figure out where we are here,

That's your job, not mine.
You know, I've just been up out of the LEB for

a short time here, and I'm trying to find out
which country we're over.

I have to keep telling Jack that the blue stuff
down there is water,
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00 01 k1 56 cc I'1l give you a hint. You're in the western
hemisphere.
00 01 k2 10 CMP Okay, Joe. It appears like that we've crossed

out into the Gulf of Mexico here, and I've got
a peninsula or an island that's down there. I
don't know whether you can see it.

00 01 42 3k cc Roger, Jack. We see that. Of course, there's
a lot of cloudcover and you see it more clearly
than we do, but it does look 1like the Earth, not

the Moon.

00 01 k2 58 cc Apollo 13, Houston. We've had LOS MILA now.
Thank you very much.

00 01 43 L8 cc Apollo 13, Houston. Request POO and ACCEPT for
a state vector. Over.

00 01 43 53 CDR Roger, Houston. We're in POO and ACCEPT.

00 01 43 56 cc Okay .

00 01 48 08 ofo Apollo 13, Houston.

00 01 L8 10 CDR Go shead, Houston.

00 01 48 11 cC Okay. The computer is yours, Jim.

00 01 48 1k CDR Thank you, - -

00 01 48 16 ce And you are GO for TLI. Huntsville reports

that you have a 6-second propellant pad which is
3 seconds more than a 3-sigma case; so you're
good on consumables. The IU is so good that
we're not going to update it. The conly change
we have for you is in the TLI checklist. At

57 minutes where you slew the FDAI to 18 degrees,
we recommend 20 degrees there, and we recommend
that you look for 8 degrees instead of 6 degrees
at ignition. The S-IVB is riding on the top of
its deadband.

00 01 48 56 CDR - - Understand; and just out of curiosity, was that
engine out to use up more S-IVB fuel?

00 01 49 03 cC The engine out did cause you to use more S-IVB

fuel - about a 1l0-second-longer burn; but you're
still GO.
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Okay. Thank you.

And, 13, louston. We're ready to support pyro

arm and docking probe extension whenever you're
ready.

Okay, Houston. Docking probe has been extended
and all indications are nominal. We're down to
PYRO ARM now and we're getting ready.

Okay, Jim.

Okay, Houston. My circuit breaker's armed -

or closed; SEQUENTIAL LOGIC, two, on and up and

we're ...

Okay, 13. You are GO for pyro arm.
CANARY {REV 2)

And, Houston, 13. Were you reading us?
Roger, 13. Go shead.

Roger. We have our SEQUENTIAL ARM circuit
breakers in and ocur SEQUENTIAL LOGIC, two, on
and up and we are just standing by for your

confirmation for a GO.

Sorry, 13. You didn't copy. You are GO for
pyro arm. Over.

Okay; fine. Thank you.
Apcllo 13, Houston.
Go ahead, Houston.

About 2-1/2 minutes to LOS, Jim, and your AQOS
at Carnarvon will be 2 plus 25 plus 50. Over.

Roger. AOS at Carnarvon 2 plus 25 plus 50.
That's affirm.

Apcllo 13, Houston. LOS in about 1 minute. At
LOS we would like COMMAND RESET and then NORMAL.

Roger.
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CARNARVON (REV 2)

Apolle 13, Houston through Carnarvon.

Okay, Joe. Read you loud and clear. We are
sitting here monitoring time base 6. ... count-
down; we're 20 seconds away.

Okay. We're just starting to get data, and
everything still looks good to us.

Hey, Joe. At 2 hours and 12 minutes, the 0, FLOW
=%

HIGH light came on, and it's been pegged high
ever since, so it's been on about 14 minutes now.

Roger, 13. We're loocking at it.
Time base 6.
Copy. Time base 6.

Okay. Apollo 13, Houston. You have a GO for all

systems, and the O2 FLOW HIGH check is nominal

with the WASTE TANK VENT open at this time, and
it's no sweat.

Okay. Just wanted you all to check it for me.
Okay. We did.

Thank you.

Apollo 13, Houston. We will be losing data from
Carnarvon in about 1 minute. We'll probably have
voice through ARIA. Everything is honkey-dory,
and we will be listening for you to tell us how

the burn goes.

Okay, this is 13. We are standing by, too.
ARIA (REV 2)
Apollo 13, Houston through ARIA. Just a COMM

check. Over.

Reading you clear ...
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Okay, Jim. Tt's not the best, but we are reading
you.

Roger.
Ignition, Houston.
Copy that, Jim. Good deal,
Everything's okay so far.
Houston; Roger.

.. at 38.

We're getting a little vibration during this
burn.

Houston; Roger.
It's off. Engine off.
Houston. Copy. Enginc off.

NOTE

After thz Hawaii pass following TLI, there is
continuous acquisition among Goldstone (GbDs),
Madrid (MAD), and Honeysuckle (HSK).

cC

CDR

cC

CDR

CC

CDR

cC

CDR

13, Houston. We'll have you through Hawaii
in 3 minutes.

Roger. Through Hawaii in 3 minutes.
Apolle 13, Houston through Hawaii. Over.

13 through Hawaii. How do you read?

‘13, Houston. You're weak but clear; it will

probably get better in a second. We're standing
by for the burn report.

Roger.

13, Houston. The booster reports that everything
lcoks good with the S-TV.

Sounds good, Houston. The ride was very nominal.
We a little vibration, though, during most of the
run.
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Okay. We copied your call on that, Jim.

Okay, Joe. 'The DSKY read 35560, plus OLLLS,

plus 01769, and DELTA-—VC was minus 3.0.

Roger. You can't ask for much better than that.
How about the burn time? Did you notice?

Okay. On my trusty watch, I had about
3-3/4 seconds long.

Okay. Copy that.

Apecllo 13, Houston.

Roger, Houston; 13 here.

Okay. We have the S-IVB maneuver to SEP
attitude commencing at 2 plus 56 plus 37.
Duration of the maneuver: UL minutes. SLP time,

3 plus 06 plus 37. Over.

Okay. If I heard those right, Joe, the S-IVB
maneuver was 2 plus 56 plus 57. SEP time is
3 plus 06 plus 27.

Correction on the second; 2 plus 56 plus 37,
and 3 plus 06 plus 37.

Okay. 2 plus 56 plus 37, with the maneuver time
and the SEP time, 3 plus 06 plus 27%

That's plus 37, too. Exactly 10 minutes later,
Fred.

Okay; 37.

Apollo 13, Houston.

Go ahead.

We see the booster doing all the right things,
and FIDO says your trajectory locks good, and it
locks like we'll stick with a pretty close to

nominal midecourse, too. We'll have some numbers
for you later

Okay. And we concur. The S-IVB is maneuvering
at this time.
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Roger.

And, Apollo 13, Houston. We'd like OMNI Alfa.
Over.

13, Houston. Now request OMNI Charlie.
Roger. OMNI Charlie.

And, 13, we'll be doing a handover, now.
Okay.

Apollo 13, Houston. You are GO for T&D.
Okay, Joe. Thank you.

And, 13, Houston. Check your NOUN 17 for
extraction pitch attitude. It should be
319 degrees. Over.

Okay. We'll look at it.

END OF TAPE
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CMP

CC

CMP

ceC

CMP

cC

CMP

cC

CMP

cC

cC

CC

CMP

cc

cC

cC

Okey, Houston; 13. Do we have a GO for pyro arm?
13, Houston. Affirmative., You're GO for pyro
arm, and recommend you secure the cabin

pressurization,

We did. We closed the waste management vent
valve, there, Or waste stowage valves - -

Okay. We're reading 6 psi on the cabin, Jack.
Roger, Joe, Thank you very much.

Yes, that's quite a bang, Joe. We've separated,
and we've pitched around about 60 degrees now.

Roger, Jack. We see you pitching.

Okay. We got the SLA panels - one of them is
out front now.

Ah, so.

Got the S-IVB. I guess we're sbout 80 feet.

Good deal.

Okay. I'm going to come on with the TV now, Joe.
Okay, Fred. We're waiting for it.

13, Houston. We've got a groovy TV picture.
Sounds gocd.

Is the focus good enough, Joe, that you can see
all the glittering debris?

We've seen some debris, Fred. The booster itself
is a little bit bright. What's your f-stop?

Okay. I'm at 22.

Why don't you go up a click and let us have a
look at that.

Okay. You're at Lk now.

Okay. Let's stay there for now and I assume
you're in pesgk.
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Affirmed.

13, Houston. Recommend RATE 2 on the BMAGs.
Thank you.

It's getting bigger.

As you might know, Joe, I've got the center seat,
again and I can't see a thing.

Too bad.
I gave him the TV monitor,.

Okay, I'm going to be moving the TV directly.
I'm going to pull it out of this bracket, Jim.

13, Houston., Did you c¢all?

Roger. I'm going to be moving the TV to get a
better shot here - moving it out of this bracket.

OCkay, Fred, It's just beginning tc cut off at
the bottom, but it's still a very gocd picture,

That's a good picture, Fred.

Yes, we are just about there. About 10 more feet
now.

Roger.,

Everything looks pretty good down in the S-IVB,
too. The shroud still looks intact down there.

Good deal. There is really quite a bit of detail
on this picture,

Okay. We've got two - two barber poles.
Houston; Roger.

Okay. You should be able to see down into the
portion of the IU right now, Joe.

Fred, Houston. We'd like to try going to
AVERAGE on the TV for a minute or so.

Okay. You've got AVERAGE, and a little yellow
dust cap just floated by in front of us.
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Yes. We see it at the top of the screen.

Fred, after a few minutes of this, at your con~
venience, we could use some interior shots if you
get the time and if the lighting is good.

Okay.

And, 13, Houston. The S-IVB vent times are nomi-
nal as in the flight plan within a few seconds.

We're hard docked, Houston.

Roger. Undergtand. Good deal. Fred, one more
thing on the TV. If you could come to f:22
again - -

Okay. You've got £:22 again.

And, Houston, Fred will handle the camera as we
go through the postdocking checklist.

Okay, Jim. Real gocd.

Okay, Joe. I am pointing it over toward Jack,
and it's pretty bright with the Earth out that
window. Is that sort of washing out the picture
here?

No, Fred, it's not. We've got a bright spot
where the window is. The rest of you are semi-
silhouetted. It's a pretty impressive picture.
Apollo 13, Houston.

Go shead, Joe,

For Fred. The T0S [?] has caught you with the
fuel cell reactant values in latch again.

F
Touche,

And we have word that the propellant usage for
T&D was nominal,

Okay, what is nominal, please?

Well, I didn't ask that yet, Jack; stand by one.

Okay (laughter),
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¥Fred, this is Houston, Over,
Go shesd.

Okay. With the direct sunlight from the window,
out of the TV camera field as it is now, we'd
like you to open it up an f-stop or so and, if
convenient, try to keep that bright spot out of
the window,

Okay.

13, Houston. I guess we could stand one more
twick down on the f-stop,

Okay, Joe. He's going to do it,.

That is, we want you to open it up. Looks like
a very interesting bock you're reading.

I have two of them,
Hey, that's pretty, Fred.

Okay. I hope you got more detail than I have on
the monitor here,

No. We probably don't, but it's kind of a neat
picture anyway.

Houston, we are now going to finish repressurizing
the tunnel.

Houston; Roger.

«ss Drobably hear, Joe, we're just finishing
pumping up Aquarius here.

Okay. About all we see on this picture, Fred,
are the bright spots with the lights around the
tunnel area. The hatch itself is pretty dark.

13, Houston. By the way, we'd like to know how
the high gain antenna lockup worked, Our signal
gtrength is a little bit lower than we thought
it would be.

It looked just the way I expected it to, Joe. 1
had her sitting there in REACQ with the numbers
cranked in and soon as we got pretty much through
the rotation, I just threw it down to HIGH GAIN
and it appeared to lock right up.
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Okay. Good deal. See that flashlight beam
wandering around in there,

Houston, 13,

13, Houston. Go ahead.

We'd kind of like Lo hold off on Lhe - starl the
venting again until we get the things - pumped
back up inside here. Wonder if you might give us
a call to remind us when to initiale that.

Okay, 13; will do.

And we'll try to shift her up to look up into the
tunnel here.

Ckay. Real good,

Okay, 133 Houston. I think we could use an
f-stop lower. What f-stop are you in now?

I'm about as low as you can go, Joe. I'm sitting

on h.h,

Okay.

What you're looking at, Joe, is the commander
has remcved the hatch and is proceeding to stow
it.

Okay, 13. That's a pretty good picture there.
The CDR is verifying the docking latches now,
Roger.

Hey, Joe. Jim reports that there's a slight, you
know, burn smell up in the tunnel area, as been
reported on previous flights.

Okay. We copy that.

Okay. The commander reports all docking latches
latched.

Houston; Roger.

13, Houston. For your information, the S-IVB
vent is proceeding on schedule.
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Okay, Joo.

Yes, Joe. That's -~ That's concurring with all
the thousands of particles that 1 see going by
outside here,

Yes. I guess I didn't need to tell you.

13, it looks like Jim is connecting the umbilical
at this time. Is that right?

Yes, that's affirm - affirm, Joe. Do you have
any detail up in there at 8ll? On the monitor

it looks like I can -~ I can make out the drogue -
the drogue a little bit, but not much else.

We can see the probe pretty well, and we can sce
his hands quite well there.

Okay. We're powering the LM now, Joe.
Okay, Roger that.

And the voltage lcoks good there, 13.
Roger.

Okay. We're going to take an outside view now,
out the left side, Joe.

Okay, Fred. Real good.
Okay. You making out the picture there, Joe?
Yes, Is that the world?

Okay, Fred. That's pretty nice looking picture.
We'd like to know what settings you used to get
that.

Pkay. I think Jim is holding it now and - it -
Okay, it should be in about f:22, infinity, and

I think the 50-millimeter. And Jim says he thinks
he hit Baja in the picture now.

Okay. I think we can stand to go to f:44 on that.
The clouds are pretty bright,

Okay. We are going to have to press on here, Joe,
80 we are back inside,
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Okay. Thanks a lot.

Okay. llow's that picture looking back outlside
now, Joe? Getting ready for LM extraction.

Okay. That looks pretty good, Fred.

Houston, this is 13. Do we have a GO Tor pyro
arm?

13, Houston. Affirmative. You're GO for pyro
arm,

Hey, Joe, when we went back up and rechecked the
tunnel there, we found two latches that weren't
cocked and we reset them.

I'11 roger that, Jack.

Joe, I've got a beautiful view of the Earth out
window 1.

Roger, Jack.

By the way, the windows came through in real good
shape. Window 5 looks real clean, so I am kind
of hopeful that Hycon stuff will be pretty good.
trood deal.

I meant window 3, Joe.

Okay, 133 Houston. You're GO for IM SEP whenever
you're ready.

Roger.

Okay, 13; Houston, Correction on that. You're
GO for LM SEP at the nominal time and - or later.
We don't want it early.

Okay, Joe. We'll do it at 04:01:00.

Roger.

Okay. We're about ready to pull the LM out, Joe.

Okay, 13.

Here she comes.
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Okay. Looks like we're clear, Joe.

Okay. Looks good. It's weird because we get the
TV about 10 seconds after you call it.

Apollo 13, Houston.

Go azhead.

Okay. We'll be waiting for you to tell us that
you feel you're safely clear of the booster, and
give us the GO to command the booster in its yaw

maneuver.

13, Houston. Did you copy my last about giving
us a GO for the yaw?

Yes, we're maneuvering, Joe, and we hadn't picked
her back up again yet.

Okay. Do you want to wait till you acquire it
before we yaw 1it?

Jow much time do you have, Houston? Can you
wait, or do you want to do it right now?

We can wait if you want us to, Jim.
Why don't you wait Just a little bit.
Jkay.

Joe, did they ever get an idea of what that -
the TD and E fuel was?

Jack, they're not willing to pin it down to a
specific number right now because they say the
tanks will warm up later on and the apparent

consumption will go down. But it was nominail.

Ckay.

Dkay, Houston. We have the 3-IVB in sight. You
are GO to maneuver the S-IVB.

Houston, Roger that.
Try to give you a - Houston, we're going to try

to give you a shot of the S-IVB with the TV out
window number 3,
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Okay. Real good, Jack. Our S-band signal
strength has been fluctuating. Does it seem

to be going all right up there in the AUTC TRACK
mode?

Yes. Right now; yes, it's dropped off to sbout
the TO-percent point, Joe, and it was before up
about 85.

Okay.

And, Houston, dc you have a TV picture?

Not at the moment, Jim., We had a garbled one
there for a few seconds, and we don't have one at

this moment.

Okay. I can see the S5-IVB now out the hatch
window and it's - -

Okay, Jim. Suddenly we have a very good picture.
Okay.

And, Houston, I can see the gold shroud around
the IU, and it looks that it's all intact.

Roger, Jim. We copy that. Incidentally, the

APS evasive maneuver will be about 4 minutes late.
It'11 be at about OL4 plus 18.

Roger.

13, Houston. Wonder if you could zoom in on that
S-IVB for us & little bit?

Okay.

Yes, yes. More like that. That's nice. It's
off our screen to the right, now.

Oh, that's very nice, very nice.

Okay, Joe. Is EECOMM monitoring the O2 FLOW HIGH

light again? We haven't yet started the venting
yet.

Okay. ©Stand by. I'l11 check.

13, Houston.
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Go ahead.

Jack, your cabin REGs are still making up, but
you're GO to open the waste management vent again
at this time, and we'll delta the time to close
it by the appropriate amount for you.

Okay. Real fine. Well, we'll wait till the
5-1VB does its maneuver here.

Okay.

Okay, Joe. We just had a momentary dropoff in
signal strength again there.

Roger, Fred., We had an LOS for a minute and we
lost our TV picture. It looks like - yes, we
Just got it back. It looks great again.

13, Houston. You might stop the f-stop down one
more notch, if you got any left.

And, 13, Houston. We'll be commanding the evasive
maneuver in about 17 seconds.

Okay, Joe. We can see it start to move. However,
it doesn't seem to be a lot of debris or vapor
coming out of it.

Roger that, Jack. Booster says that's great. He
says the booster's doing its thing normally. Con-
cur. We don't see much on the television at all.

And, Apollo 13, Houston. We'd like to change the
3~band and antenna configuration. Like you to

gc OMNI Delta. Like you to go MANUAL mode on the
high gain with pitch of minus 60 and yaw of 90.
Over.

Okay. You want us to OMNI Delta and MANUAL on the
high gain to minus 60 and plus 90. Is that
correct?

That's affirmative.

Okay, Houston. How much longer would you like the
television?

Stand by on that., We'll get a word.
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Okay, 13; this is Houston. You can turn the TV
off anytime you're ready. We've enjJoyed the
show.

13, Houston. Before you secure the TV, we'd like
to know whether that was in maximum zoom, Just
for information,

That's affirm., Jim had it in MAX zoom,

Okay. Good deal, That was a real good picture.
And, 13, Houston. The APS evasive maneuver ap-
peared to be nominal. The LOX dump time is now
4 plus 39 plus 20, sbout 3 minutes late,

Roger.

Okay, Joe. We are right now opening the WASTE
STOWAGE VENT.

Okay, Jack. We copy.

Okay, Houston. We are charging battery B.

Roger, 13. We see it. Looks good.

Apollo 13, Houston, Request OMNI Alfa now. Over,
Apcllo 13, Houston.

Go ghead, Joe,

Roger. They are having trouble verifying that
the high gain is doing its thing. Like to verify
that the pitch is minus 10, the Y is plus 350,
you're in WIDE BEAM WIDTH and AUTO.

Okay. Minus 10 pitch, plus 350 yaw, and WIDE
BEAM WIDTH and going into AUTO. You want HIGH
GAIN, John?

That's affirm.

Okay. Here, it's coming at you.

END OF TAPE
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All right, Houston; 13.
13, Houston. Go ahead.
Is the S-IVB doing something different now?

Well, I don't know. It should be - let's see,
it should have started the LOX dump at least
quite a while ago. I guess that's complete.
Why do you ask, Fred?

I'm looking out window 5 at what I think is the
5-IVB, and I'm seeing what looks to be double
plumes, going in two very narrow bands maybe
about 3 degrees that are streaming out from it.
And then there is a less dense band that covers
maybe a 40-degree swath through the sky that
continues out, also, in two directions.

Hey, Joe, what it loocks like, kind of, is if you
pull up behind a guy that's pulling a contrail,
and you get in his contrail, like he's going away
from you - there's a long contrail -

Okay; stand by. Let me see what Frank's got
to say about that.

Except we're between - Looks like we're between
two contrails, one guy above and one below.

Roger.
It's a very pretty sight.

Okay, 13; Houston. The booster says that the
propulsive dump is concluded; he now has the
nonpropulsive vents open and what you see is a
normal phenomenon and it should go on for
another 5 minutes or so.

Okay.

And, while I've got you, 13, at your convenience,
we'd like to have the results of the EMS bias
tests that you did pre~TLI and pre-SEP.

Stand by.

Okay.
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Ckay, Joe. The TLI - the DELTA-V no bias test
prior to TLI, we hed a 0.8, and post-TLI, it
was 1.0.

Okay, Jack. Copy that. Thank you very much.
Incidentally, as your tracking gets better and
better, the size of MCC-2 is getting lower and
lower and figures to be somewhere between

20 and 30 feet per second now.

Sounds good.

Yes, sure does.

Apcllo 13, Houston.

Go ahead, Joe.

Okay. We have a PTC REFSMMAT ready, if you're
ready to go POO and ACCEPT, we'll stick it in
there.

Okay. Stand by.

Ckay.

Okay. I'm POO and ACCEPT, Joe.

Okay. Roger that,

Apollo 13, Houston. We'll have a handover in
half a minute or so. You may get a momentary
loss of strength.

Okay, Joe.

Apollo 13, Houston. The computer 1s yours.
Over.

Okay. Going to BLOCK.

Roger.

Okay, Houston. Do you copy 13's torquing angles

on the P527

13, Houston. Leave them up just a second, and
we'll get them down.

13, Houston. OQkay. We got them.
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Okay. The time of torquing was 5 hours
30 minutes and 40 seconds.

Roger. We copy.

Hello, Houston; Apollo 13.

13, Houston. Go ahead.

Okay. I Jjust got all hooked up to get in my
COMM system here, and I just wanted to check
out. I've got my suit stowed, a few other odds
and ends done, and I'm back in business again.
Okay. Gocd deal. We're kind of hanging loose
down here. I've got a lift-off plus 15 pad.
There's no hurry to read it up, so let us know
when you're ready.

Okey.

Okay, Houston. Go ahead with the pad.

Okay, Jim. Lift-off plus 15 pad: GETT 015:00,
DELTA-VT 5622, longitude minus 165, and

GET 400K OLT:04. Over.

Okay, Houston. Lift-off plus 15: GETI 015:00,
5622, minus 165, OLT:04, Is that correct?

That's right, Jim.
Apollo 13, Houston,

Go ahead, Jim.

Roger. We'd like to have the ATTITUDE SET switch

back to GDC, if you're finished with your aline.
It gives G&C down here a telemetry problem.

Yes; okay.
Thank you.
I'm Just going to give them one more aline here.
Okay. No rush.

END OF TAPE
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Apollo 13, Houston.
Go ahead, Houston.

Roger. Would you please verify or tell us what
S-band antenna configuration you're in, please?

Okey. Stand by.

We're in HIGH GAIN.

Roger. Stand by a minute, Jim. Our signal
strength is getting a little low. We may have

a recommendation.

13, Houston. Are you in MANUAL or AUTO in
HIGH GAIN?

Stand by. We're in AUTO TRACK, Joe, and HIGH
GAIN.

Roger.

Houston, you copy 137

Hello, Houston; Apollo 13. Over.

13, Houston. Go ahead.

Hey, were you copying my P23 results?
That's affirmative, Jack. We followed you
through the whole thing. You're ahead of
schedule.

Okay .

And, Joe, we confirmed there is no midcourse-1.
Qver.

That is affirmative as far as I know. Let's
get a final check on it, Jim,

Okay. Because we're standing by. We want to do
a fuel cell purge and a waste water dump.

Okay, Jim. We confirm there will be no midcourse-l.

Okay. It sounds good.

i
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1.

And, 13, Houston. You can go ahead with the
purge and dump at your discretion.

Roger, Houston. What we're going to do is,
we'lre going to get rid of Fred's suit here.
Fred's suit has been right in the commander’s
slot here for the last half hour. BSo we're
going to try and get it stowed.

Okay.

You did a pretty good job.

Apollo 13, Houston. We'll have a handover in
about 1 minute.

Hello, Houston. Apcllo 13.

Roger, Jim. We'll have a handover from Hawaiil
to Goldstone in about 30 seconds.

Bay again, Houston.
We'1l be handing over from Hawaii to Goldstone
in a few seconds. You may get a temporary loss

of COMM.

Okay, Houston. We've got a whole bunch of
noise, too.

Okay. Houston, 13.
13, Houston. Go ahead.

Hey, Joe. Do you want toc dump waste water down
to 25 percent. Is that right?

That 's affirm.
Okay, in work.
Dkay.

Do you know we're also purging fuel cells 02 now,
Okay, Jack.

Okay, Houston. The fuel cell purge and waste
water dump are complete.

Roger, Apollo 13. And this is your relief CAP COMM

shift on now.
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Well, good evening, Vance,
Boy, you sure made it back fast.

Yes. You guys had a beautiful launch, there.
Really nice.

Could you follow it all the way up, Vance?

No, I didn't see staging. It was too hazy for
that, but we could see it for a few miles anyway.

I'11 tell you, it's sure an interesting ride,
Right.

Houston, Apollo 13.

Roger. Go ahead, Jim.

Roger. We're at that stage now where we're golng
to take some Earth weather photography. If you're
standing by, I have the camera aimed at the Farth
right now, and I'll give you a mark when I take

this first picture.

Roger. We copy, Jim. We'll be standing by for
the mark.

Okay, Houston. 3, 2, 1 -
MARK.

Roger, copy.

And Apollo 13, Houston. Over,
Go ahead.

For the PTC, recommend that you disable quads
A and B. Over.

Okay. Disable quads A and B, will doj; and soon
as Jack gets finished thrashing around, we'll be
going to that PTC mode.

Okay.

Okay, Houston. We're starting PTC. We're
disabling quads A and B now.

Roger, Apollo 13, Houston copies.
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Apollio 13, Houston. Over.

Go ahead.

Jim, we'd like to verify that the high gain is
secured, that the S~-BAND antenna is on OMNI, and
OMNI B should be the right antenna. Over.

Okay. You want the high gain secured and you
want the OMNTI on OMNI Charlie, huh? Or Baker?

That's affirm. And this'll be maintained in the
PTC.

Okay.

And the high gain angles for stowage - or for
stowing - are pitch minus 52, yaw 270.

Houston, Apollo 13.
Roger. Go ahead.

Stand by for another Earth weather picture. I'll
give you a mark.

Okay. Standing by, Jim.

3, 2, 1 ~

MARK.

Houston copies.

Apollo 13, Houston,

Go shead, Houston.

Houston here. Your rates look very stable. It
looks like your rates are damped out completely
here, As far as we can see, it would be alright
to start the PTC.

Okay. We'll give it a try.

END OF TAPE
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Hello, Houston. This is 13. How do you read?

Hello, 13; Houston. Loud and clear. 13, Houston
is reading loud and clear. How do you read?

Okay. And do you have any estimate, Vance, on
how long we'll be charging battery B?

Stand by 1, Fred.

Apolio 13, Houston.

Go ahead.

We'll be charging for U-1/2 to 5 hours yet, Jim,
Roger.

Apcllo 13, Houston.

Go ahead.

Fred, recommend that, when your window comes
around facing the Earth again, that you catch
another one of those pictures, and at the same
time, you should probably start PTC again, We
might have sent a confusing bit of info up to
you, The "disable two quads" only applies to an
early step in the procedure. We didn't mean that
for the latter part of the procedure where we
have the statement "enable all jets.'" Over.

Okay.

Houston, Apcllo 13.

Apollo 13, Houston. Go ahead.

Vance, Fred said that you had some more informa-
tion about PTC and a different way of establishing
it or something, huh?

Roger. Referring to the procedure on G/8-2, if
you have that open, T'l1l tell you what we had to
give you.

Okay. ©Stand by and 1'11 get it out.

Okay.
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Okay., Go ahcad, Van,

Okay. On checklist G/8-2 under step 5, there's

a statement, "disable all jets on two adjacent
quads," and that's what we were referring to when
we called up saying "disable quads A and B." So
that's all fine; however, going down now to step T
where it says "ensable all jets," we hoped that
you didn't think we meant leave A and B disabled
there. In that case, it's as written. All jets
should be enabled, Over.

Okay. Our checklist has "all jets" scratched out,
and it says "ensable couples on all axes.'" So what
we'll do is - we'll reestablish this thing and
come down to that step T, and we'll enable all
jets. That means enable quads A and B. Is that
right?

That's affirm. You'll have A, B, C, and D en-
abled for step T.

Okay, real fine. I'll start on 1t now.

Okay. Understand you're going to reestablish it.
And Vance, on that picture, I was all set to shoot
it just a little before you called, and the Earth
hasn't showed up in the window yet. I don't know
if we got too far off the bellyband or what.
Roger. Copy, Fred.

Apollo 13, Houston.

Go ahead, Vance.

Roger. On the photo, you'll probably have to
reestablish the attitude for PIC and then when-
ever it comes into the window again, why we'll
just be standing by for the photo.

Okay.

Apollo 13, Houston.

Go ahead, ...

Roger. You're coming in a little weak. Have a

recommended roll rate for this PTC, if you could
copy.
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Alright. Go ahead.

Okay. Recommend that you put in Rl the following:

03750, and that should give you exactly a rate of
0.3 degrees per second. Over.

Okay. Enter 03750. Is plus or minus our choice?

Roger. The same direction you rolled the last
time, which I believe is plus.

Okay .
Hey, Vance, would you monitor ocur rates and kind
of give an idea of when you think they're stable

enough to start PTC.

Roger, Jack. We'll take a look and let you know
as soon as they look stable enough.

Okay. I've got quads A and B disabled here.
Roger.

Have they come up with an idea of how much fuel
I used on the docking and also the P23 session

at 5 hours or 6 hours,

I think we can give you something. OStand by a
minute.

Apocllo 13, Houston.

Go ahead.

Okay. It's looking good so far as RCS5 consum-
ables are concerned, Jack. You're standing about
20 pounds sbove the curve right now. Looking at
the TD&E, you expended 65 pounds or - Stand by -
55 pounds, correction con that.

How much?

And 14 pounds on P23s. You used a little more
out of guad A than out of the others.

Okay. Thanks, Vance,

Roger.
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Hey, could you say apain the TDEkE fuel? We've
got a different - we all heard different things.

I said 65 and then corrected that to 55 pounds.
Okay.

Apollo 13, Houston.

Go shead, Houston.

Okay, Jim. Your rates look good. It's okay to
start the roll again, if you'd like.

Hello, Houstonj Apollo 13.

Apollo 13, go ahead.

Okay. Ready for a little count here, Vance, and
Tt'11 shoot another picture. We found the Earth
again.

Okay. We'll be standing by, Fred.

A3,2,1-

MARK.

Roger. Copy.

Hey, Houston, 13.

Roger. Go shead,

Okay. Stand by for a mark on another picture.
Okay. ©Standing by, Fred.

3, 2, 1 -

MARK.

Okay, we got it,

END OF TAPE
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Apollo 13, lloustor.
Go ahead, Houston.

Jim, Houston here. Two items: first of all,

your PTC is looking very good and it should

carry you through the night; second peint, have

a procedure to give you, if you're ready to

copy. We'd like to set three bits in the computer,
and I'1l explain why.

Go shead, Vance, we're ready to copy.

Okay. The procedure is as follows: VERB 25,
NOUN 07, ENTER; 1331, ENTER; T, ENTER; and ENTER.
Explanation as follows. During the P23s, there
was one time when VERB 37 was entered into the
computer at sbout 16 seconds after the OPTICS
7ERO switch was flicked to ZERO. This is a very
uncommon anomaly in that, if you do this during -
0.l4-second interval at around 16 seconds after
you zero the optics, some OPT-mode bits are
reset; and this would mean that, if you had a
OCDU fail, it wouldn't be indicated; so all this
procedure is doing is setting these three bits
back again where they should be.

Oksy, Vance, and I guess I'11 try to be slower
on that VERB 37.

Yes. Actually slower or faster, either one, I
guess. Well, yes, slower. It's a very unusual

thing to have that happen.

Oksy. And, Houston, stand by for a mark on
another picture.

Roger. Standing by.
3, 2, 1 -

MARK it.

Roger. We copy, Fred.

Okay, Vance; we've completed that procedure, and
let me know if everything was okay.
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Ckay, thank you. We'll let you know if anything
isn't okay. I'm sure it's good now.

Tell G&C and GUIDO thanks a lot for keeping good
track of me, there.

Roger. They're right on the ball.

And, 13, Houston. If you would like, we can let
you know about every 2 minutes before the Earth
should be coming into your window. We think we've
got it pegged down pretty well now, and you weon't
have to look for it so much. You want that?

Yes. That would be fine, Vance.

Okay.

And, 13, Houston. GUIDO says the bits are reset -
rather, are set.

Okay, thanks much.

Apolle 13, Houston.

Go ahead, Houston.

It's time for Fred to start locking for the
Earth, should be coming by in about a couple of
minutes.

Okay. He's got his head out there right now.

Yes. You've got that pretty well pegged, man.
There it be.

Doesn't that give you confidence?

Yes. I guess so. In a minute, you're going to
hear my kitchen timer ding, and that also says
the Earth is there.

Okay .

Okay. ©Stand ... countdown.

3, 2, 1 -

MARK. ‘
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Roger. We copy.
Apollo 13, Houston. Over.

Go ahead, Houston.

Roger. We're enjoying Fred's music there.

Yes, ... up here.

Yeg, I kind of like it too, Vance.

Yes, we didn't hear much of it, though.
Houston, Apollo 13.

13, Houston. Go ahead.

Okay, Vance, we did another EMS null bias
and the - it went from 100.0 to 101.8 in
100 seconds.

Roger. We copy.

13, Houston.

Go ahead, Vance.

Jack, like to verify, was that 100 to 100.

101.87

101.8.

Roger.

It was plus 100 to plus 101.8.
Roger.

Apollo 13, Houston.

Go ahead.

The Earth's coming up in the window again
1 to 2 minutes,

He's got it. You're right again.

Okay, stand,by for a mark here.

test

8 or

in
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Roger.

Okay, ready? 3, 2, 1 -

MARK.

Roger, copy your mark.

Apollo 13, Houston. We have a CSM state vector
to send you. Request POO and ACCEPT at your
convenience.

Okay, Vance. There's POO and ACCEPT.

Okay, it's coming up.

13, the computer is yours again.

Okay, going back to BLOCK.

Roger.

Looks like picture-taking time again.

Apcllo 13, Houston.

Go ashead, Van.

Okay, Earth should be coming into view.

Okay. I got it.

Okay. Stand by, Vance. 3, 2,1 -

MARK.

Roger. We got it.

Earth starting to look pretty small now?
Well, looking at here, Vance, it's hard to be
convinced it's even the Earth. All we see is

water and clouds.

Well, I guess that's what we want. We want
pictures of weather, right, clouds.

Yes, about half of it's covered with clouds.
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Houston, Apollo 13.

This is Houston. Go ahead.

Okay, Van. Ready to copy in the torquing angles

of the P52 option 3%
That's affirm - thatt's affirm, but stand by.
Okay.

Okay. We've got them. Go ahead with the
torquing, Jack.

Oksgy. That was stars 20 and 27 and star-angle
difference is five balls, and the time at
torquing would be 10 hours L0 minutes

15 seconds.

1 hour 40 minutes and 15 seconds; 20 and 27,
stars; and five balls. Roger.

Apollo 13, Houston.

Go ahead, Vance.

Time to look out your window for us again.
Lo and behold.

Okay. It's 3,2, 1 -

MARK.

Roger. Copy.

END OF TAPE



00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

10

10

10

10

10

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

29
59
29

59

59
13
13

13

14
1k
1L
1k
15
15
15
15
15
16
16
16

17

08
12

13

20

23
52
55
56

02
iz2
29
58
01
03
08
12
16
>3
56

59

19

APOLLO 13 AIR-TO-GROUND VOICE TRANSCRIPTION

cc

CDR

cC

CDR

cC

CC

CMP

ccC

CMP

cC

LMP

CcC

CDR

CcC

CDR

cC

CcC

Tape 8/1
Page 45

Apollo 13, Houston.
Go ahead, Houston.

Jim, we're coming up on a handover between sites.
You might lose COMM momentarily.

Okay. Understand handover, we might lose the
COMM.

Roger,
Apollo 13, Houston.
Go ahead.

You should have the Earth coming into view here
shortly.

Okay .

We got a new CAP COMM now.

No, I changed my voice.

3, 25 1 -

MARK,

Roger. Copy.

Negative, Houston. Say again.

We got your mark, Jim,

Okay.

Hey, you still there, Van?

Roger. Go shead.

I guess the world really does turn. I can see
some of my landmasses now. It must be Australia
down near the bottom and I guess we haven't really
figured out what's over the - to the left, It
must be some part of Asia. China, probably.
Hey, maybe the fact that you verified that the

Earth really turns, we can call this Haise's
theory, huh?
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Very good, Vance. Very good.

No, seriously. Very interestingly, we can see on
the map now that you're between Guam and Hawaii
and a little bit north, and you're almost out

60 000 miles.

Yes. I just did a P21 and we had 55 900,

Okay. That's pretty good.

I'1l let you look at it again here.

Incidentally, we're looking at a replay of your
TD&E stuff here and the TV locks pretty good.

First chance some of us had had to see it.

Okay, Vance. 1In Rl’ there's our altitude in

tens of miles, 55 290,
Okay .

Apollo 13, Houston.
Go ahead, Houston.

Okay., Looking at our computations back here, we
show you about 55 450 and going out rapidly now.

Well, Hal might be a little bit off.
Okay.

We have a sign underneath our LEB DSKY that "my
name is Hal."

I can't imagine how that got there. Just remember,

you have to be nice to Hal,
We will,

I think this PTC's going to work out good. I been
watching it here for the last hour here,

Good. It's looking good here.
(Music - Aquarius)

Good Lord!
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Houston, 13.
13, Houston, You're very weak., Please repeat.

Vance, to my calculations, we have taken about
10 Earth window photography pictures. 1 see
nothing coming up here except to close the waste
stowage vent here in a little while. I was
thinking about getting squared away to bed down
for the evening pretty soon.

Okay. That sounds good, Jim, FAO here would like
to request Just one more picture hefore you bed
down, if you don't mind.

Okay, We'll come through with one more picture.
Okay.

Apollo 13, Houston.

Go ahead, Houston.

A couple of items, Jim, The first is, the time
for closing the waste stowage vent is 12:2Lk, If
you turn in before that time, why it's okay as far
as we're concerned down here to close it before
that time just before you go to bed. The second
point, we have some results on the P23s, and, if
Jack's interested, we could give him the corrected
altitudes we're getting, and so forth.

Yes, I sure am, Vance.

Okay. This is preliminary results, but it will
glve you some indication. Corrected altitude is
turning out to be 1T plus or minus Y4 kilometers,
and the fact that it's plus or minus 4 kilometers
indicates that you're being very consistent in
Judging the altitude., The effective altitude is
turning out to be 10 plus or minus 12 kilometers.
Comments are that, as I said before, you're being
consistent on the horizon selection. The sub-
stellar point error is averaging 15 arc-minutes
and if you could hold the rates to a minimum, you

might shoot for 5 arc-minutes. That's the only
comment there, Over.

Okay. We'll try doing it better next time.

But, they're real satisfactory.
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Okuy. ‘'Thanks, Vance.
Roger.
Apollo 13, Houston,
Go ahead.

Okay, Jack, this is the last time for the Earth
coming into view in about 1 or 2 minutes.

Okay. I got my photographer looking out there,.
Okay.

13, Houston. I just corrected. Actually, the
Earth will come into view more times. It's just
that we're ... to the photography. Over.

Okay.

3, 2, 1 -

MARK.

Roger. We copy, and could you give us the frame
number on that last picture, please?

Okay. We've been writing them all down, Vance,
as we went, but that one turned out to be 29.

Roger. Twenty-nine, Fred,

Okay, Jack says I can't read the camera very well.
It should be 28 based on our start frame.

Correction to 28,

13, Houston., Understand, though, the number
showing that you read on the camera was 28. Is
that affirm?

Yes. The readability of that thing is 1like, you
know, half a frame one way or the other; so, 28,
I think, is a good number,

Okay.

(Music - Halls of Montezuma)

Roger. Houston copies,
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00 11 k42 23 LMP I'11 have to not wear it out before Jack gets
there.

00 11 kW2 30 cc Sounds like that music's a pretty nice thing to
have on a long voyage.

00 11 k2 39 LMP Yes, you're right.

00 11 59 28 ceC Apollo 13, Houston.

00 11 59 32 LMP Go ahead.

00 11 59 3b cC Fred, did you get any MASTER ALARMS up there

about 5 or 10 minutes ago? Folks thought they
saw some here and they were curious about it.

00 11 59 46 LMP Yes. We got another O2 FLOW HICH on - I guess it

was about 5 minutes ago.

00 11 59 57 cC Okay .

00 11 59 58 CMP Vance, what the people down there might have been
seeing is our testing.

00 12 00 06 cC Roger. Testing the CAUTION and WARNING?

00 12 00 13 CMP Yes. We were rigging the siren device over the

MASTER ALARM, and we were running a test on it.

00 12 00 20 cC Okay. Good enough. And anytime you're ready to
copy, 1've got a pad P37 block data.

00 12 00 32 CMP Stand by.

00 12 01 21 CMP Okay. Go ahead, Vance.

00 12 01 24 ce Oksy. P37 block data, starting with GETI. 025:00,

5119, minus 165, 071:08; 035:00, 7733, minus 165,
070:36; 04L5:00, 6208, minus 165, 09L4:52; 060:00,
5993, minus 165, 118:53. Over.

00 12 03 14 CMP Okay. Stand by 1 minute.

00 12 03 27 CMP Okay. 025:00, 5119, minus 165, 071:08; 035:00,
7733, minus 165, 070:36; 045:00, 6208, minus 165,
09k:52; 060:00, 5993, minus 165, 118:53.

00 12 0k 08 cC Roger. That's all correct.

00 12 Ok 1k CMP Okay .
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Houston, 13.
Roger. Go ahead.

We're starting our presleep checklist and no
medication.

Okay. The Doec says very good,

And, Houston, 1s there any onboard readouts that
you don't have from us.

Stand by 1. We need the LM/CM DELTA-P for one
thing, and I'll check back in a minute with the
others.

Okay. 4And we still have the vent valve open.
We'll close it one of the last things and looking
at IM/CM DELTA-P right now and I see 0.5 in psi
indicated.

Roger. Five-tenths.

13, Houston.,

Go ahead.

Only other readouts we need are those on page 3-13

of the flight plan. BAT C, pyro BAT A, pyro BAT B,

RCS A, B, C, and D readings, and DC INDICATOR
select main A or B,

QOkay. ©Stand by.

And, Vance, we're still charging BAT B. Did you
want to dispense with that in a few minutes?

Stand by on that, Fred.

Okay, Vance, I've got your readouts on page 3-13
of the flight plan.

Okay. Ready to copy.

Okay, BAT C is 3T, pyro BAT A is 37, pyro BAT B
is 37, RCS A 9k percent, B 95 percent, C 93 per-
cent, D 96 percent.

Roger, Copy that.

Apollo 13, Houston.
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Go ahead.

Okay. In answer to the battery-charging questions,
I calculate it should be fully charged at 12:35.
Play that one, though, the same as the waste vent.
If you want to do it earlier because you're turning
in, why that's fine with us.

Okay, we'll continue on with a few other things we
got to get done, and just before turning in, we'll
check with you, and you can remind us then.

Okay.

Houston, Apollo 13. Give me & call when you're
ready for E-memory dump.

This is Houston, 13. You are weak. Please repeat.

Okay, Vance, give me & call when you're ready for
our E-memory dump.

Okay, 13. We're not quite ready yet. We'll give
you a call when we're ready.

Roger. Go shead.

Okay, Vance. I understand you're ready.
Negative, GUIDO isn't quite ready yet.
Okay. 1 thought I heard you call us.

But we're ready now, Jack, so GUIDO says he's
ready to take it.

On the way down.
Roger.

END OF TAPE
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Houston, Apollo 13.

13, Houston. Go.

Okay, Vance. Reguesting clearance now to turn
the vent valve back to CLOSE again, and also the
battery charge off.

Roger. That's fine with us, Jim. Proceed.
Okay, we'll do that.

Apollo 13, Houston.

Go ahead, Vance.

We think the spacecraft's looking in good shape.
Nobody has any comment down here before you hit

the hay.

Okay. How do they think we stand on the way of
consumables so far?

You're loocking in good shape in all respects -
consumables-wise.

Okay. Real fine.

13, Houston.

Okay, go ahead, Vance.

Just the last comment, Jack. Would you clear
Hal, please, so he doesn't burn his lights out
there tonight?

No, I - I was just - I'1l do that for you.
Okeydoke.

And we'll see you in the morning, huh?

Okay. It'll be just a minute or 2 yet. We have
to finish up a couple more chores.

What do you mean? It is morning.

Hey, that's right.
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(ERER S

00 12 48 42 cc It's been a long day, huh?

00 12 L8 45 CDR Yes, it sure was.

END OF TAPE
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Hello, Houston. Houston, Apollo 13. Over.
Good morning, 13. This is Houston. How are you?

Read you loud and clear. We had a fairly good
night's sleep.

Okay. Real fine. At your leisure, you can give
us radistion reports, I guess. We are getting

a consumables update together for you, and a

few other little details whenever you are ready
to talk. About the only major thing on the
spacecraft is that it's been getting farther away.

Okay. Well, that's to be expected, 1 guess.
Yes.
And we're starting to charge battery A, Houston.

Roger on battery A, Fred. EECOMM says battery B
looks real good.

Okay.
Housteon, 13.
Go ahead.

Okay. For information, Fred was on COMM last
night; and he was over in the left-hand seat, and
if you want our radiation readings, we just goofed.
We left them all in the suits which are now nicely
tucked away. We are goling to get out Jack's

suit in an hour or so anyway, and we'll get his
dosimeter out if you wanted to get the reading

on that one.

Okay. That will be satisfactory.
Okay.
And in exchange for that, the surgeon would like

to have a rough number of hours each of you

slept and a qualitative verb to describe whether
it was good, fair, or poor.
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Okay. Stand by.

Okay, Houston. We had an average of around
5 0 vas

Jim, Houston. Your COMM got pretty garbled
there just as you started to talk.

Ckay. Housteon, Apollo 13.
Okay, 13. You're loud and clear again.

We averaged about 5-1/2 hours' sleep apiece, and
we are estimating that the sleep was good.

Okay. Copy that. Let's see what else we have
for you, Jim. Midcourse-2 looks like about

23 feet per second, approximately retrograde
and on time. And it's holding real firm now.
For your information, and you don't need to copy
this down, because it's still pretty soft, but
we have an S-IVB impact of about 8.57 south and
about 33.9 west, which is a little west and a
little south of the flight plan value. We have
it at a GET of about 7T plus 51 which is just
before A0S, and the LOI pads are a little bit
late, and as I say, it's still pretty soft, and
we'll be updating you with firm numbers.

That's fine, Joe. Just as long as it doesn't
hit Cone Crater.

Okgsy. And I'll have a consumables update for
you in a little while, and I have a small flight
plan update for you sometime a little later on
when you're ready to copy. There's no big deals
in it.

Roger.
And, 13, Houston. We'd like to verify that you

cycled the 02 cryo fans. We saw the H2, but we
didn't see the O2 get stirred up.

Yes, Joe. We did, and it kind of looked like we
might have had a little stratification because

right after we put them on, we had a CRYO PRESS
light.



Tape 15/3
Page 57T

00 23 20 k5 cc Okay. EECOMM told me that might happen, and
he was right.

END OF TAPE
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Okay, Joe. Wo're ready Lo copy 4 flight plan
update and your consumables.

Oksy, Jack., The flight plan update has a couple
of items in it, and the first one we'd like to do

is to update the T values in the G&C check-
ephem

list on page G/9-2. These are fairly small
changes, but in case you need them, we'd like you
to have the exact numbers. Over,

Ckay. Just a minute. I'11 get it out,
Joe, was that the G&C checklist, page 9-2°9
That's affirmative. G&C, page G/9-2,
Okay. Go ahead.

Okay. On that page in line O4, column B, change
the number from 03366 to 05253, Over.

~ - 53.

Okay. And in line 05, column B, change from
11000 to 33661. Over,

33661,

Okay. That's right. The only other thing I've
got for you, Jack, is three additional questions
for the booster systems debriefing, which is to
teke place at about 25 hours, and we thought we'd
pass these questions up to you early so you can
consider them., Over.

Ckay. We're ready to copy.

Ckay. The first extra is, and let me get the
original question because this question says,
"More specifically on item 2," and item 2 says,
"Were there any significant changes in the noise
vibration level during the single stage of
powered flight?" Specifically, describe your
observations during the early S-II center engine
cut-off, and approximately 90 seconds prior to
TLI cut-off, you reported a high vibration in
the S-IVB. We'd like you to describe the buildup
of this vibration and its behavior through cut-
off, Over,
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Okay. Essentially, what you'd like us to talk
about is vibration sequence during the early
5-I1 cut-off of the center engine and also
describe the vibrations that we encountered
during the S-IVB TLI burn. Is that correct?

That's it. Okay. The second extra question is
for you, Jim, and it says, "Comparing this flight
with your ride on Apollo 8, were there any sig-
nificant differences in the powered flight
environment?"

Okay. We'll describe a comparison with 8 and 13
as far as powered flight goes.

Roger. And the last additional question is what
did the ORDEAL ball lock like during TLI? As

you know, we passed you an update to that setting,
and we'd like to know whether it was riding right
on zerc or what during the burn. Over.

Okay. Will do., We'll describe the ORDEAL ball.

Okay. That's it, and that's the whole flight
plan update. I have a consumables update now if
you want to listen to that.

Okay, Joe, We're ready to copy.

Ukay. At 23 hours the total RCS is 1121, quad A
8 274, quad Bravo is 286, quad Charlie is 27k,
cquad Delta is 287, and the cryos are as follows:

H, tank 1, 83 percent; H, tank 2, 86 percent;

0, tank 1, 87 percent; 0, tank 2, 87 percent.
Over.
Okay, Joe. We got all those, and how do we com-

pare them with where we should be in the time
Jine?

As I understand it, Jack, you're running slightly
ahead of nominal in both those areas.

Okay; real fine.

No problem.

And, 13, Houston. That's all the business I got
right now. I have a little news and plan of the

day for you, if you feel like listening to that a
little later on.
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Just hold off a lilttle bit Lhere, Joo, i youn
don't mind, ...
Stand by one, Jim. You're coming in garbled again,

Houston, 13,

Okay, 13; Houston., Loud and clear again. Go
ahead.

Okay. Joe. On the news, Jim would like to hold
off a little bit on that, and I want to make a
request to FAO, if he will at sometime during the
day, wvhen we get a flight plan update with those
activities we agreed to make optional during
lunar orbit and the few activities we were gecing
to delete, I think that I forgot and left that

card back during the press of suiting, I left it
in the suit room.

Okay. Wilco.

Okay, Jack. I understand FAO's working on that
and we'll have something for you later on,

Okay. We're not in any hurry.
Roger,
Okay, Houston; 13.

Okgy. Jack. We copy the angles. You can go
ahead and torque them.

Okay. Joe. The time of torquing will be 23 hours
47 minutes 30 seconds.

We copy.

Houston, 13.

}3, Houston. Go ahead,

For information, Joe, we're all configured back
again now to our regular seating positions, if
you're monitoring us.

Okay. Thank you, Jim.

Hello there, Houston; 13,
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13, Houston., o ahead.

Gosh, we had forgotten, but we'd like to hear
what the news is.

Okay. There's not a whole lot to it. Well, let's
see, we'll start with the - Let's start with
sports, what the heck. The Astros survived 8 to T,
the Braves got five or six runs in the - five runs
in the ninth inning, but they just made it; and in
the other important game of the day, the Cubs were
rained out. I have all the rest of the scores,
you can tell me if you want any of them. They

had earthquakes in Manila and other areas of the
island of Luzon. There were three tremors and
they kept the buildings shaking for about a half
an hour or so, and it was about a 5 on the Richter
scale. Okay, let's see. The Beatles have an-
nounced they will no longer perform as a group.
The quartet is reported to have made in excess of
8 half billion dollars during their short musical
career. However, rumors that they will use this
money to start their own space program are false.

Maybe we could borrow some.

(Laughter) Okay. Okay; West German Chancellor
Villy Brandt, who witnessed your launch from the
Cape yesterday, and President Nixon will complete
their round of talks today. Brandt reportedly
came to the U.S. to seek assurance from the
President to go ahead with talks with the eastern
European nations, especially East Germany, Poland,
and Russia. Many air traffic controllers are
still out, but reports indicate that they are
slowly returning to work, and you'll be happy to
know the controllers here in the MOCR are still
on the job,

LY

Go ahead,
I said thank goodness for that.

Okay. BSome truck lines are being struck in the
Midwest, and the school teachers have walked off
the job in Minneapolis. Today's favorite pasttime
across the - Uh oh; have you guys completed your
income tax?
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How do I apply for an extension?
(Laughter)

Yes, Joe. I pgot to - hey, listen - It ain't too
funny; things kind of happened real fast down
there, and I do need an extension.

(Laughter)

I didn't get mine filed. And this is serious;
would you - -

You're breaking up the room down here.
- — because I may be spending time in a - -
We'll see - -

1 may be spending time in a - I may be spending
time in another gquarantine besides the one that
they are planning for me,

We'll see what we can do, Jack. We'll get with
Recovery and see if we can get the agent out there
in the Pacific when you come back. By golly, let's
see. In professional basketball, the Nicks beat
the Milwaukee Bucks 110 to 102, and Billy Casper
is leading the Masters after 54 holes with a 208,
and spring football practice is in full swing.

And that's about all the news we got; the updated
plan of the day for you guys, the uniform will be
service dress inflight coverall garments with
swords and medals, and tonight's movie shown in
the lower equipment bay will be John Wayne, Lou
Costello, and Shirley Temple in the "The Flight

of Apollo 13." Over.

Qutstanding.
Houston, this is 13. Is it true that Jack's in-
come tax return was going to be used to buy the

ascent fuel for the IM?

Well, considering that he's a bachelor and hasn't
got that deduction to take, yes.

Hey, Joe. I'm glad you brought that up, because
I was really serious about that.

Okay, Jack. We'll - We'll take care of it. Tom
Stafford says he'll get an extension for you.
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Okay.

And Jim McDivitt says, "yes, now that you mention
it, he forgot to fill the ascent stage."

{Laughter) Suspicions confirmed.

Bhould give you very good performance on descent.
We should have a lot more hover time, huh?

That's right.

Okay, crew., About the only other thing I've got
for you right now is an update to your P37 pad

for lift-off plus 35. This is a change to the

pad we gave you yesterday. The reason for the
update is for weather avoidance in the mid-Pacific
lending area at TO hours, which is the return time
for this pad, and in case the question arises in
your mind, we don't expect any problem there for
the end of the mission. The weather area is

20 degrees south of your end-of-mission landing
point, and it appears to be moving to the south.

Okay, Joe, I'm ready to copy the pad.

Okay. GET of ignition is 035:00, DELTA-V, 7883,
_ongitude minus 155, and the GET LOOK 069:54., Over,

GETI is 035:00, 7883, minus 155, 069:54.

Okay.

And, Houston, Jack's going to try donning his suit
now for practice, himself, and when he gets it out,
we'll give you a dosimeter reading.

OCkay. Real good.

Houston, Apollo 13.

33, Houston. Go.

Okay. We've retrieved Jack's dosimeter, and it's
reading 02022,

Okay. We copy 02022 on the dosimeter, Jim,

That's affirm,
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01 00 L2 31 cC 13, Houston. At your convenience, we'd like the
LM/CM DELTA-P reading.
01 00 k2 37 CDR That reading is 0.65 psi.
01 00 L2 L2 ce Copy 0.65. Thank you.

END OF TAPE
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Apollo 13, Houston.

Houston, Apol ... Roger. We're thinking together.
And we're here waiting for your call.

Okay, you were a little broken up there, Jim, but
I think it's getting better. We are ready for
the launch-vehicle-systems debriefing whenever
you are.

Okay, Houston; Apollc 13. You were cut out again;
say again, please.

Reger, Jim. We are ready for the launch~vehicle-
systems debriefing whenever you are., Over,

Okay. ©Stand by 1.

Okay, Houston; 13. In answer to question 1, the
changes in noise level occurred mainly hetween
the first stage and the other stages - the other
stages were about the same in noise level, very
gquiet, with the first stage, of course, making
quite a bit of noise in the beginning but - which
built up during the high Q, and then ... went
quiet just after high Q.

Oksy, copy that, Jim.

I might mention that the noise level during the
first stage was not sufficient to be uncomfortable
at all.

Roger. And I assume COMM was okay.

That's affirm, COMM was very good all during -
throughout the entire flight. Much better than
I expected.

Okay.

Now, in answer to question 2, there was, of course,
8 vibration transient in the second stage that -
due to the number 5 engine going out - which
occurred shortly before the engine went out, and

slightly after that then the S-II stage was very
smooth.
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Okay, Jim. I guess the significant point there
is that you didn't notice the vibration before
you saw the engine light.

That's right. We - we noticed the vibration but
it wasn't such that we thought something cata-
strophic was going to happen; it Jjust started
vibration and then the EN light came on, and then
the vibration went away and the stage itself was
gmooth.

Okay, copy that.

Yes, and that - it was all pretty - pretty short in
span = just a second or so before and like a second
afterwards, Joe.

Oh. Roger.

And on the 5-IVB, the vibration of the vehicle it-
self wasn't what ... second ... powered flight - a
very-high-frequency vibration.

That was - was that during - just during TLI, or
did you notice that at insertion?

Well, it was a high~frequency viola - vibration
but more noticeable during the TLI burn than it
was during the ... flight.

Okay, I - understand.

I guess the S-IVB vibration during TLI was there
all the time although it seemed to - to grow to
us as the burn progressed, although that may have
been just due to the boost weight decrease.

Okay, you called this about 3-1/2 minutes, but I
guess the thing was slowly building up throughout
the whole burn. Right?

That's right.

Okay, was it uncomfortable or did it cause your
visicn to degrade or anything like that?

No, it - it was not uncomfortable at all but I was
recalling the ride on 8, and the S-IVB was more -

much more smooth than even it was on 13.
;
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Copy that.

Okay, now, in answer to number 3, we did not ex-
perience any unexpected transients except that

all of us noticed the PU shift. We thought it
was more pronounced than we had expected it to be.

Okay. Understand.

Joe, on that. I guess most of every time that PU
shift occurred we all ~ almost all of us glanced
at the engine light. We could feel definite
acceleration change.

Roger. Understand, Jack.

And, during the high-Q portion of the flight, the
Alfa meter, to my knowledge, nearly went above
25 percent.

Okay.

In answer to number 4, we got a pretty good lock
at the thermal shroud and the IU after taking the
IM away, and from our viewpoint, the shroud was
completely intact. I saw no loose particles or
parts of it floating at all.

Okay, Jim. Understand.

And, I guess we answered number 5, I don't think
at any time did we have any communication problem
during powered flight.

Roger.

In answer to number 6, the answer is essentially
no. We saw no venting or suspected leak on the
IM or the CSM ...

Okay, Jim. I guess you described to us the non-
propulsive venting on the S-IVB after the APS
maneuver and we copied that at the time,

Okay. Fred saw the S-IVB venting.

Yes, we had already talked about that, Joe. And
that was also visible when it - of course, when
it did its evasive maneuver when we were looking
at it right close up.
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t time we saw the S-IVB posi-
d saw it venting at about - at
think we might have picked it

up later on. We saw a particle or something out

there that was tumb
booster or one of t

And when was that,

We're - we're debsat
say T:30 and 9 hour

Okay.

But, Joe, assuming
The object I was lo
tumbling.

Okay, Fred. As I r
although it's tumbl

ling which might have been the
he SLA panels.

Jim?

ing. It was somewhere between -
S.

the 85-IVB is still stable.
oking at was definitely

ecall, it was stable then,
ing now.

Okay. It probably was the SLA panel I picked up.

Right. Incidentall
ing 6 - -

Oh and I think we -

Go ahead, Jim.

v, 1 guess the guys in build-

I - I think we answer to number 9. We - at

around 5:32, I thin
number 5 light came
definite vibraticn

high-frequency vibr
S5-IV burn, and then
ECO thinking from t
and looked up at th
early. And then, s
the vibration stopp

k, was when we think the
on in the S-IT, and a
which was more than Jjust a
ation we got with the normal
the light came on. I called
he training that it was 7:L42
e time and realized it was
oon after the light came on,
ed and the engine or the

booster smoothed down., It wag very smooth from

there on.

Okay. This may be
have any idesa what

Only to say that it
really guess! now.

tudinal vibration.

a stupid@ question, but do you
the frequency of it was?

was much higher - I couldn't
It was rather a rapid longi-
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Okay, Jim. Stand by now for a minute, we're
going to switch OMNI.

Houston, 13, ...

13, Houston. T read you. We still have quite
a bit of noise on the loop.

I']11 stand by. Roger.

Okay, Jim. It should be pretty good now. We
copied you answering question number 9.

Do you want any more comments on the S~IVB
vibrations?

I don't think so. When you get all done, I'11 -
I'1l make a quick check to see if the booster
people have any - any additional questions. You
skipped number 8, Jim; could you go back to that
for a second?

Okay, stand by.

Our only comment there, Joe, was that the burn on
TLI, to our knowledge, was about 3-3/U4 second
longer than had been predicted and that was the
only thing that we really noticed; otherwise,
looked like PI [?] was nominal at cut-off,

Okay, understand.

Okay, on comparing the flight of 13 to Apollo 8,
lift-off was ebout the same amount of vibration

as T noticed on 8, but at the beginning of the
flight, there was less of the sideways motion

than we experienced on Apollo 8. The S-IC separa~
tion felt more violent on 13 than it did on 8,
maybe that's because I was in a different seat, I
don't know. But there was about three sharp
transients of the cut-off end a couple of big
bangs where we were thrown backwards longitudinally
on our straps before the S-II went off. And the
S-IT was, of course, just as smooth on 13 as 8
except for the number 5 engine. And we did not
experience the vibration that we experienced on

8 towards the end of the S-II burn. And the

S-IVB was - had more vibration than we had on 8.

Okay, Jim, got all that.
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The up - the update on the ORDEAL ball was a

good one. At the burn, we were about - just
about 8 degrees. We had to pitch down. The yaw
was right on all the way through the entire burn,
and just towards the end of the burn, the ball
started going black in pitch a little bit.

Okay, sounds good, we'll give Mike Wash a gold
star on that one. Okay, Jim, stand by 1 while
I see if we have any extra questions.

Jim, while we're waiting to see if they have any
more questions, I'd like to read you the booster
people's preliminary analysis on the - the S-II
cut-off. Over,

That would be very interesting. Go ahead.

Okay, preliminary analysis of the data indicates
that the center S-II engine vibrated at a some-
what higher amplitude than we've seen on previous
flights, and it started at about 160 seconds into
the 8-II burn. As a result of these vibrations,
the engine chamber pressgure decreased to the level
where the two low-level thrust sensors, the thrust-
okay sensors, initiated center engine cut~off,
Early evaluation of data indicates that no damage
occurred to the engine, and the cause of the in-
creased vibration amplitude is still under inves-~
tigation. Over.

I thought it was the center engine.
Yes, right.

Joe, do you have any word on what marks we had
for TLI?

At the time of TLI, as I recall, you had 6 seconds
longer than the nominal burn which was 3 seconds
longer than the 3-sigma low burn, and you were
also GO for a second-cpportunity TLI if we had re-
quired one,

Okay, we were just wondering because it appeared
to us that we had a longer TLI burn than had been
predicted.

Yes, you did. We confirme& that - that - that
cut-off time just asbout as you saw it, and I don't
have an explanation for it, but it was within the
3-sigma margin.
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13, Houston.
Go ahead.

Roger, we have no further questions. All the
answers were clear and satisfactory, and we thanx
you very much. You can press on with the rest of
your busy day.

Right-o.

And, Houstonj; 13.

13, Houston. Go ahead.

Okay, Joe, Out window 5, I just picked up the
tumbling object again so, for sure, it must have
been a SLA panel. I don't think we could still
be in the proximity of the S-IV at this time.

I don't think so, Fred. It's several hundred
miles aft of you. 700 miles is - is the number,
I'm told., And since the SLA panel didn't make the

midcourse correction, that might be it.

END OF TAPE
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Yes, it's, I can't really tell for sure even
through the monocular that it is, but it looks
the same relative position to the stars. And
the best I can tell about the same intensity and
still about the same distance from us.

Can you see it tumbling. Does it have a shape,
or is it a point?

No. I can tell it's tumbling; I guess the flat
side not only is facing me, it's not only much
brighter, it also grows larger.

Okay. Very interesting. We'll see if we can
figure out where that's relative to you. They
keep updating the S5-IV impact on us a 1little bit.
The last guess we had was that it will impact
about the same longitude we gave you but close
to zero letitude and a 1little bit later. You
still won't be able to see it. And they're say-
ing it might make a - -

Roger.

- - they're saying it might make a 100 to 120 foot
crater, too.

It'11 still be past the terminator for us for
awhile.

Right. It will be at about the REV 20 terminator,
so it will be late in your lunar orbit activities
before you will be able to photograph it, and

FAO is looking at whether we can work that in

or not.

Okay.

Houston, 13.

13, Houston.,

Hey, Joe? 1Is FAO ready toc - do you - or are you
ready to give me those items that we made optional

and deleted in the solo book?

Jack, we are not quite ready with that yet, but
we will be before too long. Can you wait awhile?



01

01

01

01

01

01

0l

01

01

01

01

0l

03
03

03

ok

oL
ok
oh

ob

ok

oL

> L3
b3 5

59
59
59

00

00
00

00

00

00

00

o7

18
20

28

3k

b1

49

CMP

CDR

cc

CDR

cc

CMP

cc

CDR

CC

CMP

cc

Tape 18/2
Page T3

Sure can. Got lots of time.

Okay .

Hello, Houston; Apollo i3.

13, Houston. Go ahead.

Just a passing comment, Joe. We're having lunch
right now, and I just made myself a hotdog
sandwich with catsup. Very tasty and almost
unheard of in the old days.

That's correct, 13. As I recall the flight plan,
you're supposed to put mustard on the hot dogs
and not catsup, but I guess we'll overlook that.
We blew it.

Right. How's everything going?

It's going pretty good. We have about four dif-

- ferent methods of spreading catsup, right now.

Okay. Jack, we'll have your update to you before
too long.

Okay. Fine, Joe. We did a pit check on the
Hycon camera and everything works okay.

Oksy. Beautiful. We don't have anything else
for you at the moment.

END OF TAPE
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Houston, 13.
13, Houston. Go shead.

Okay. We'd like to get the FM up now to look at
some inside pictures there.

Okay. Stand by and I'll get a GO on this.
13, Houston.
Go ahead.

That's acceptable, Fred, and meanvhile, when you
guys are ready to copy, we've got an MCC-2 pad
for you.

Okay. Stand by 1.

Roger that. And also if you can go to POO and
ACCEPT conveniently, we'd like to uplink,

Ckay. You've got it.
Ckay.
Okay, Joe. You can go ahead with the P30 pad.

Okay. Here we go. MCC-2, SPS/G&N: 6363L;

plus 0.96, minus 0.23; 030:40:49.00; minus 0021.7,
minus C001.7, minus 0008.0; 080, 164, 306; N/A,
N/&; 0023.2, 0:03.5 - We'll give you half a

second on the burn time because it's so short -
0018.5; L, 135.9, 28.1; and the rest is N/A.
Comments: set stars 31 and 23; roll aline 288,
piteh 205, yaw O3k4; no ullage, LM weight 33499,
and over.

Okay. MCC-2, SPS/G&N: 6363k; plus 0.96,

minus 0.23, 030:40:49.00; minus 0021,7,

minus 0001.7, minus 0008.0; 080, 16k, 326, N/A,
N/A; 0023.2, burn time 0:03.5, 0018.5; Lk, 135.9,
28.1; and the rest N/A. Set stars 31, 23; roll
aline 288, pitch 205, yaw 03k4; no ullage, IM
weight 33499,

Roger. Readback correct. T have two more short
comments on them, but I want to wait Just a
second and make sure I understand them before I
pass them to you.
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Okey.
Okay, Fred; Houston.
Go ghead.

The two additional comments were Just that,
first of all, they biased DELTA-VC by

minus 0.34 feet rer second based on your EMS null
bias checks. That's just for information. And
the second one also for information is that your
targeted pericynthion is 60 miles after this
correction.

Okey, understand. For Jack's information the
EMS DELTA-V bias is 3.k, and our targeted
pericynthion after this maneuver is 60 miles.

That's correct on the pericynthion. The EMS
bias is 0.34, very small.

Okay. 0.34 on the EMS DELTA-V bias.

Roger, And - -

Hey, Joe, we'll give - =

Go ahegad, Jack - -

We'll give you - we'll give you the read - we'll
give you the results of another null bias test
for comparative purposes right before the - ch,
at the proper time.

Okay. Real fine; and the computer is yours.

Okay. Thank you. Going BLOCK.

Ckay, Houston; 13. Are you copying the torquing
angles on the P52¢

Okay, Jack. Give us a second.

And, 13, Houston, We have them. You can torque
them,

Okay, Joe. Time of torquing 29 hours 0 minute
30 seconds.

Roger that.
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Apollo 13, Houston.

Go ahead, Joe.

Hey, you've got a new CAPCOM on now with the
Black Crew, and we have about three items to
give you, Jack.

Ckay. Stand by 1. Are these updates or what?
I'm going to give you some high gain antenns
angles for TV and the rest is Just information,
general words.

Go ahead ...

Okay. Burn attitude for TV, your pitch and yaw
angles are as follows: PITCH minus ] - minus 69,
YAW 180, HIGH GAIN.

Okay.

Okay. Second point is that you're GO for MCC-2.
Everything's looking good here.

OCkay. Real fine.

And the last item's for Jack. Jack, the pre-
liminary indications are that You can get 2
60—day extension on your - filing your income tax
if you're out of the country.

That's good news, I guess I qualify.

Yes, we were just looking at the map, and you're
south of Florida so you're not in the country
now. But we wondered how about your car tags.
Have you taken care of those?

Yes, I did, as a matter of fact. I think I qid!
Known as, "plan ahead."

Okay. Good.

And, Apollo 13, Houston. Recommend OMNI Alfa
until you get to the burn attitude.

Okay. OMNI Alfa.

END OF TAPE



01

01

0l

01

01

01

01

01

01

01

01

01

01

01

01

01

ol

o1

01

05
05

05

05

05
05

05
05
05

05

05
05
05
05
0%

05
06

06

06

40
Lo
Lo

Lo

b1
45

L5
L6
46
46

L6
b7
50
S0

50

50

12

i2

12

32
3k
38

52

00

L6

56
02
08
hh

57
01
1k
18

21

28
ol

16

21

APOLLO 13 AIR-TO-GROUND VOICE TRANSCRIPTION

CMP

cC

CMP

CcC

CMP

cC

CMpP

ccC

CMP

cc

CMP

cC

CDR

cC

CDR

CMP

cc

CMP

Tape 20/1
Page TT

Okay, Houston; Apollo 13,

13, go ahead.

Okay, Vance. The EMS DELTA-V pass passive, the
results of the no-bias pass in 100 seconds, have
been from 100 to 101.5.

Roger. Copy plus 100 to plus 101.5, and that
agrees fairly closely with the last one, as I
recall,

Qkay. Fine,

Okay, Houston. We're at P40 burn attitude. Jim
is on the sextant star check, and we do have a
star in the sextant.

Roger, Jack. Copy. Very good.

But we could't tell you whether it's 4h or not.
Whoops.

Okay, Houston; 13. We're a little bit ahead of
ourselves. Do we have a GO to do the fuel cell
purge and the waste water dump?

Jack, that's affirm. You have a GO for those.
QOkay. We're on our way.

Apollo 13, Houston.

Go shead.

Jim, battery A is charged now. Whenever you
want to unhook it will be fine with us.

Okay.

Houston, 13. Are you still planning to have TV
at the scheduled time?

Okay, 13; Houston. That's affirm. At the flight-
plan-scheduled time.

Okay. All right. We've got a beautiful sight
we want to show you.
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Right .

13, Houston. You can go ahead with the TV now.
We're standing by.

Okay. Here it comes.
Okay.

Okay. Jack. It's coming in, and it's right in
the center of our screen.

QOkay, Vance.

Can you - Think you could guess what that might
be, Vance? Better than Charlie?

I don't want to start flipping coins at this point.

Okay, Vence. We're pointed just a little ways
off from looking directly at the Moon. Jim is
holding the camera through window 3. The Sun is
coming at about 40 degrees off our left side, and
what we are going to show you in Jjust a minute

is about 30 seconds of waste water dump and Just
show you just what it looks like. It's really
fantastic.

Okay. We'd like to see that.

Okay. We saw some droplets speeding out for a
little while, Jack. Now we don't see anything.

Actually, Vence, what you're looking at is solid
water droplets coming out just about all the time.
It lights up the whole sky around the Moon. It's
Just far too fine for you to see., Now I think
they're coming out a little thicker,

QOkay. Yes, we see those.
Jack's complaining about seeing stars.

FIDO says he can understand why that would
perturbate a trajectory now,

It's amazing watching these little frozen
droplets maneuver. They seem to go in all
directions, but finally after they get out a
certain ways, settle down and they all seem to
be traveling in the same direction.
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Right. That's coming in real well.

The objects in the foreground are parts of the
IM that you're looking at.

The camera is now going to ...

We can Just barely see those parts of the LM.
They must be in a shadow.

Okay. Now you are looking at & thruster quad at
the lower part of your screen.

I've got the f-stop all the way open now, Vance;
that's quad - quad 1 you're looking at with the
IM should -~ The Moon should be in view Just over
the top of the quad.

Right. We see the nozzle of the quad, but it's
dark and it's not easy to see,

13, Houston. INCO suggests you try AVERAGE if
you're in PEAK to see if that gives us a better
picture.

Okay. We're in AVERAGE now.

I think that helps out. We can see it better.
Okay. Now, 13, request you either move it away
from the bright area or else move it back to PEAK,

Qver.

Okey, Vance, I cranked the focus down a little
bit. Is the quad coming in any better now?

It's coming in about the same, Fred, and you're
a little weak now on the COMM.

We could see when you went back to PEAK.

And I'm now ... all the way out.

Okay. We could see you zoom in on the Mocn, and
it's near the center of our screen, just a little
to the left. Very clear.

Yes. I show it just about at 38.

We can't tell if it's gray or light brown, though.

Do you have your grid down there, Vance?
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That 's negative, Fred.
Okay .

I don't know if you can make out the features
there, Vance, on the Moon, but it looks like the
terminators are at central plains area somewhere
around Descartes, maybe.

Okay. We're — We see it Jjust as a bright portion
of the lunar disk, and it looks a lot like you
gee it from Earth. Very bright. We are unable
to see any features at all.

It's pretty much the same with the eyeballs in
here, and it looks a little bigger now. But the
only way I could see it very good at all was with
the monocular, a little while ago.

Okay, Fred. Very good. We'd be interested to
seeing the cabin when you get ready for that, too.

Okay. 1I'11 set up now.

And, Vance, we're counting down to midcourse-2,
we're up to, in our checklist, to minus 6 minutes
to go.

Roger. Minus 6 minutes. Understand you're about
ready to turn on the gimbal motors and all that
gort of thing. Okay. We see the computer now in
the upper middle part of the - the panel. I think
we see somebody's checklist in the center couch.
It must be Jim holding the checklist.

Right. And what Jim's holding now, he's got a

pen in his hand we've rigged on a string, as sort
of a simple-minded accelerometer. This burn's
pretty short and I'm not sure even that's going

to show very much. But we'll see if it'll stretch
out at the end of its string.

Yes. We see the pencil at the top of the picture
floating around. And Jack's coming into view now.

And I've gone back - Okay, I've gone back to
AVERAGE now and ... pitch up.

Roger.,

Now in a few minutes, Vance, I guess we'll see
how about the only system we haven't used yet
works. Everything else sure has worked mighty
fine.
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Right. The spacecraft's really working nicely.
Okay. We're picking up panel 2 now, ©Still a
little bit of the checklist.

Wondering if you can pick up the caution array
there? :

Right. We Jjust saw your - your testing of the
caution and warning system at the left-hand side
of the panel on our TV. See the lights all flash
on., You're doing it again,

You mission timer's showing up as & - a brilliant
green in the upper left-hand part of the picture,

Roger. 1 got the camera kind of canted on you
here, Vance.

Vance, Jim's going to go to VOX now.

Vance, how do you - -

Roger. Read you loud and clear, Jim.

Okay. We'll -~ what we'll do - We'll be on VOX

for the remainder of the burn and preburn count-
down.

... And what we're waiting for is 54 minutes on
our counter or 20 which would be minus - -

Jim, we hear clipping on your VOX. Could you
adjust it so that you're coming in continuously
all the time?

Qkay. ©Stand by 1.

1, 2, 3, 4, 5. How's that, Vance?

6kay. That's better.

Vance, how do you read the CMP on VOX?

JdJack, read you loud and clear.

Okay. Fine,

We show minus 8-1/2 minutes,

Roger. Houston copies.
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Clope = =

Is that too close, Vance, or can you make out
the SPS engine panel now?

We can see your fuel and oxidizer gages and
hydrogen/oxygen gages at the top of the picture
and the PUGS, but it isn't coming in in focus too
well, Tt's a little dim.

Yes, I think the problem is I'm about 2 feet
and it doesn't go down but to k4.

Right. We understand that's the panel right in
front of your face.

Okay. Vance, stand by for the main ...

Okay. We're minus 7 minutes.

Roger.

Fred, the focus is good enough that we can see
the position of your four ball valves at the top
of the picture for the big SPS engine.

What would you like to watch, Vance?

Hopefully, you'll see the - or we'll see the two
on the left here, set A, go on here directly - -

Minus 6 minutes.

MAIN BUS TIES, two, ON, Fred. Okay. ©SPS HELIUM
VALVE, two, AUTO and checked AUTO barber pole.
TVC SERVO POWER is 1, AC1/MAIN A; 2, AC2/MAIN B.
AC1/MAIN A, AC2/MAIN B.

MAIN BUS TIES, ON.

Okay. ROTATIONAL POWER NORMAL no. 2, AC.

Number 2, AC.

DIRECT, two, OFF.

DIRECT, two, OFF.

BMAGs, three, ATT 1/RATE 2.

ATT 1/RATE 2.
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SPACECRAFT CONTROL, SCS.

scs.

And arm your hand controller.

RHC armed.

Okay. Let's do a primary TVC check.
Fred, are you ready to start primary?
Okay. Go shead on primaries,

Okay. PITCH 1, START.

Good .

YAW 1, START,

That one's good.

Thumbwheel control. 0,96 plus 0,96 minus 0.23.
That's affirm. Check MIVC,

MIVC checked. Okay.

- - TRIM returns to NEUTRAL.,

Clockwise on the translation controller.
Mine? No MTVC.

No MIVC, Okay.

Starting ...

Okay.

Okay.

Go ahead.

PITCH 2, START.
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Good .
YAW 2, START.
Okay. Both good.

Good. Good trim control., Minus 0.96, plus 0.96,
minus 0.23.

Good.

MIVC. TRANSLATION CONTROL, NEUTRAL. MAX trim
up to zero.

Good. No MIVC.

No MIVC.

Okay .

BMAGs MODE, RATE 2.

ROTATIONAL HAND CONTROL POWER, two, NORMAL, AC/DC.
AC/DC.

RATE 2, MAIN A/MAIN B.

B.

Okay. BMAGs, you got three, RATE 27 Okay, we'll
proceed for final trim,

MAG's where we are.
Okay. BMAG MODEs, three, ATT 1/RATE 2.
ATT 1/RATE 2.
.‘ENTER. Okay. We'll do the GIMBAL TEST OPTION.
Okay. PROCEED.
Proceeding.
Plus 2, minus 2, 0, plus 2, 2, 0.

Yes, We can hear end feel the engine gimbal as
we do the test.

Roger. Good - -~
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FDAT SCALE - -

- - ... relay cut in and TRIM is set.
FDAI SCALE, 5/5?

5/5.

RATE, HIGH and update the DET,

Time?

Let's check it.

Okay. We're coming up on 3 minutes. I1'll give
you a Mark,

Fair encugh.

MARK.

Three minutes. DET is good.

Okay. We're set.

At 58, we want DELTA-V THRUST A to NORMAL.

Jim, Houston. You're looking gocd down here.
G) for the burn,

Right, Vance,

Okey. Two minutes. DELTA-V thrust - -
DELTA-V THRUST A to NORMAL.

NORMAL.

TRANSLATION HAND CONTROLLER armed. Arm your
ROTATIONAL HAND CONTROLLER. I've already got

mine armed. Okay, Fred, TAPE RECCRDER, HIGH BIT

RATE, RECORD, FORWARD, COMMAND RESET. ©Standing
by for 59.

It's running.
Minus 1 minute.
Okay. ...

AVERAGE G.
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EMS mode to NORMAL.

MODE NORMAL.

Standing by for ENTER ENABLE,

ENTER ENABLE.

Two balls.

QOkay.

Oka.y .
there

Okay;

Okay .

Shutdown.

Let 's get the residuals.
are the residuals.

gimbal motors,

Copy residuals,

+ s+« Secondaries.

Okay.
Okay .

Good.

Go.

YAW 2.

PITCH 2.

That 's good.

Primary.

Tape 20/10
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Okay, Houston,

On LOW BIT RATE. ©Start. Go with the primaries.

Okay.

YAW 1,

That 's good,

PITCH

Okay.

1.

TVC SERVO POWER, OFF.

- - is OFF, Okay. Record the DELTA-V..

that?

Okay.
minus

c

You got the - You got the DELTA-VC in

3-70

You got
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Okay. FUNCTION, OFF. MODE, STANDHY.
Proceeding now.

OFF. MODE, STANDBY -~ -

TRANSLATION HAND CONTROL POWER, OFF.
Okay. POWER OFF.

ROT FOWER DIRECT, two, OFF,

Two OFF,

RATE 2,

BMAGs, RATE 2.

I'm sglready in low bit rate.

Okay.

Yes, we were on those ... so that we had less
than 0.2.

Okay. Housten copied your residuals, very low.

Okay. Fuel is 1.0; oxidizer 0,25; the OX un-
balance is reading on the decrease, which doesn't
mean very much, and I guess that wasn't too much
for a push there, Vance. I didn't see the accel-
erometer do a whole lot and it was & little sur-
prising how slowly the injector valves opened,

at least on the indicators.

Roger. That was a very short burn. Request you
give us a sweep across the panel when you get a
chance, Fred. Let us see Jack and Jim again.
Over.

Qkay .

Okay, Vance, I was going to show you on ~ wonder
if the folks might ~ down there might be inter-
ested in how we find out how far we're away from
the Moon. Going to do that right now in pro-
gram 21 here,

Okay .

I'm asking the computer how far away we are. And
the computer is telling me we're 121 490 miles out.
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Okay. That agrees fairly closely with our map
on the wall.

I'm glad. That means you're tracking us too,

And if you didn't see our residuals, it was 0.1 X,
0.2on Y, and 0.1 2, and DELTA—VC was minus 3.8.

Jack, Houston. We show you down here 121 thou-
sand miles 520 out, So I guess we all agree,

Oksy. Real good, Vance, What I'm going to do is
give you a shot of Fred.

If we can get all the wiring out of the way,

The big problem here is, when you move the TV
around, this wire follows you like a snake here,

Yes, we have Fred now. Looks like he has a
lariat there, getting ready to rope the checklist.

That's only half of it. We have most of it
hidden away. It's been pretty interesting doing
all the camera work here to get a little extra
training running the TV here, hopefully for when
we get on the ground at Fra Mauro. The monitor
does make it pretty easy though.

Right. That's a real advantage in the cockpit.
You're just & little bit dark. It looks like it
might help to have the f-gtop run down sbout one
increment. See how it comes out - -

Can't do it, we're wide open.

Are you?

I think we're wide open - -

Yes. We're wide open, Vance.

Okay. Does that help any, Vance?

Ckay. It's reasonablly good. We can make out
Fred fairly well. Looks like he's in a shadow.
Hey, that helps. You just turned up the lights,
huh?

Yes. We went fixed on the = ~
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Qkay. You're on candid camera.

We did notice one thing, Vance. You know that
new fad with long hair? It won't work too well
up here in space.

What was that one again?

I say, you know the new - the new fad with long
hair?

Right.

It doesn't work too well up in space, you can't
comb your hair up here.

Well, I guess you have to give up something.

Well, at least it - it helps to try. We can see
you trying to comb your hair there, Jim. It looks
like your - your beards haven't come along to the
point where you've had to use the razor though.

Well, we've been debating that. We thought we'd
take care of our beards tomorrow and make that
one of our daily routines.

I take it that was a subtle hint, Vance.

Ko, no. We're not commenting on your appearance,
Fred. T mean nothing derogatory, understand.

And, Vance, thought we'd get a picture of Jack
Just so that gll the girls know that he's still
here.

(Laughter)

Yes, we ~ we appreciate that. There he is. Big
Jack.,

Jack, you're in the shadow right now; we have a
little bit of interference from your window, which
is very bright, so we can't - I think you're
smiling, but it's a little hard to tell.
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Hey, there we go. Incidentally, we've been
getting all kinds of bits of information to pass
up to you. We've had haseball scores coming in,
basketball. Gomebody said there's 220 days,
shopping days left until Christmas.

Yes. Who won the Masters, Vance?

It was a tie in the Masters and stand by. It
was a tie between Littler and Casper after

72 holes, and there is going to be a playoff
Monday, we understand.

Oh. Scunds gocd.

One thing the world might be interested in

knowing is what you do after the burn in the way
of configuring switches back. We - We heard you
go through the checklist. But, I guess right

now, basically, you probably have all the switches
back in position and you're in the mode to con~
tinue on with - Okay. What does the flight plans
say? You're going to be doing cislunar naviga-
tion. BSo, Jack you're going to be down in the
LEB. 1Is that correct?

That's right, Vance, Be going down there shortly,

Okay. The TV now is all but black. Looks like
it must be pointing into a shadow.

What he's doing, he's trying to give you one more
shot of the Moon, and right now I'm setting to
maneuver pad and the optics calibration attitude.

Roger.

And what I wanted to point out, I don't know if
it's apparent, but ... to show the advantage of
doing all the dumps just before the burn, we're
looking again at the same scene over quad 1 at
the Moon, And now you don't see all the sparkly
frozen particles outside there any more. We've
sort of run off and left them,

Roger. We - We don't see anything out there any-—
more in the way of particles leaving the space-
craft. We'd suggest, maybe you zoom the Moon in
a little bit again so we can see the shape of it
better.



01

01

01

0l

01

0l

01

01

oL

028

0l

01

Cc1

o1

06

06

06

06
06

06
06

06

06

06

06
06

06

06

52

52
54

5k

25

25

55

25

55
50

25

55

11

3k

52

12

29

0l

20

26

2T

31
35

Lo

59

cc

cC

cc

CMP

cc

CMP

cc

CDR

cc

CDR

CcC

Tape 20/1%
Page 91

Okay. That brings the Moon in. We can see the
terminator at the top of the melon-shaped disk.

Okay. DNow you can see a few of the spark -

sparkling puorticles going across the screen,
Those are being emitted from the thrusters.

Jeck's maneuvering the spacecraft now.

Okay. We can see those very poorly. Well,
actually, they are coming in better now. It
looks like little specks going from the upper
left part of the screen across to the right, and
understand those are from the thrusters.

That's affirm.

QOkay, 13; Houston. Just as an item of interest,
advise your speed with respect to the Earth is
now 4667 feet per second.

Okay. Thanks, Vance.

Okay, Apollo 13; Houston. The Moon has been in
and out of the - the - our screen here. Right
now it's off at the bottom side, but we can still
see the particles coming off of the spacecraft,

Okay. I am going to have to pull it out the
window now, Vance. The Sun's coming up on the
right side.

Roger, Understand, You - -~

Do you want to see any shots down in the LEB,
Vance?

Say again.

Do you want to see any of the photographs or do
you want the TV down in the LEB?

That 's right, Jim. It would be good to see what
you are doing down in the LEB cr the far corner
of the spacecraft where the optics are. Might be
interesting to describe what you will do in the
next few minutes in the way of sighting.

Okay, Vance. First we are going to give you a
shot of the sleep station,
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Okay. The camera's bounced around a little, but
we can see the green computer come in every once
in a while.

While Jack is getting the sleep station rolled
up, I thought I would show you one interesting
corner. We've got a temporary stowage bag here
and that's where all our wastepaper and all that
goes while we're - after every meal. It's in
the right-hand corner down by our dump system.

Roger. Understand. We're looking at the
wastebasket.

And the age-0ld question that is always asked us
ig how do we get rid of liquid waste and that
line that you see, I think you can see it now,
it goes right outside where we open up the over-
board drain dump, and all of our waste products,
liquid waste products, go out through that line
and get dumped overboard.

Roger. Understand, and we can seec somebody's
foot, as well.

Okay. TFred is now going down there, and he is

~going to try to get underneath the sleep station

on his side where we have a sleep restraint. And
the whole object of that is to ... to position
the body between the - between the bottom of the
spacecraft and - so it doesn't float up between
that and the bottom of the couch.

Roger. The sleep restraint of the hammock is
coming into view underneath the couch. It's the
white object.

You perhaps can see the zipper of the hammock
right now. It's the black lines in that white
object.

Right. We can see it.

These hammocks, by the way, are very comfortable.
When we first heard about them in the design of
Apollo, we thought they weren't necessary, but
they turned out to be very nice devices to sleep
in.

I'm trying now to get down there with Fred to show
you how it works. I keep floating up, though,
but maybe we can get a little shot here.
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Okay. We have somebody upside down in the
photograph now. Realizing, of course, in - in
space there is no really rightside up or upside
down. It still looks that way to us.

Okay. That's - That's Fred now,. I'm trying to
put him rightside up, for you folks back there in
the sleep station. Fred, would you move your
hands there so the folks back home can see you?

Okay. That's coming in real clear, Jim. We see
Fred in the sleep restaint - restraint.

As a matter of fact, Vance, I find my - I find
Fred down there all the time.

Yes. I can see he appreciates that. Looks
fairly comfortable.

Looks like there is a lot of room down there,
considering all the boxes on the floor and under-
neath the couch.

It+'s surprising. There still is quite a bit of
room down there even with the Hycon camera box

down. And now, I'm going to bring the camera
back up.

Okay, Vance. If there is no more that you would
1 ke to see right now, we'll terminate our little
™7 for you today.

Okay. Thank you very much, Jim. Appreciated
seeing inside the spacecraft and getting a look
at the Moon that you're rapidly approaching.
Roger. This ig Odyssey saying goodby.

Apollo 13, Houston.

Gp ahead, Houston.

Okay. At your convenience we have an item to
give you which will have to be copied. Ii's
information on how to photograph Comet Bennett
at time 32 hours GET. COver.

Okay. ©Stand by 1 minute.

Okay.

Okay, Vance. Go ahead.
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Okay. Time 32 hours 00 minutes GET. Instructions
at completion of P23, maneuver to following atti-
tude: roll 101.0, piteh 090.0, yaw 000.0. High
gain entenna angles will be: pitch minus 23,

yaw 93. Use normal PTC procedures to dampen rates,
After vehicle's stable, and before spinup, take
photographs of Comet Bennett. Use the DAC on the
sextant with magazine G. That is, very high-speed
black-and-white film, right? That's the dim-light
film. Take three photos, one each at >-, 20-, and
60-seconds' time exposure. Use AUTO optics.

NOUN 88 values are R, plus 3717, R, minus 08028
R3 plus 35075, Take three photos one each at 5-,
20-, and 60-second time exposure using manual
optics. Shaft will be 000.8 degrees, trunnion
12.5 degrees. Comment: Strip off about 50 frames;
that is, 2 seconds of - at 2h feet per second be-
fore the first frame and after the last frame of
the photos., That is, 2 second - 2 seconds at

24 frames per second - before the first frame and
af'tter the last frame of photos.

Is that it, Vance?
And that's all,

Okay. The time is - The event will be at 32:00;
and we're to maneuver to the following attitude;
roll 101.0, pitch 090.0, yaw all zips. High
gain angles will be pitch minus 23, yaw 93. And
we're to use normal PTC procedures to damp the
rates. And after damping the rates and before
spinup, we're to put the DAC on the sextant with
the magazine G, very high-speed black and white
film. Then, we're to take three photos, one each
at 5-, 20—, and 60-seconds' time exposure using
audio - AUTO cptics. Our NOUN 88 values Rl

plus 34717, R, minus 08028, Ry plus 35075. Thence,
three more photos, one each at 5-, 20-, 60-seconds’
time exposure using manual optics. Shaft 0.8 de-
grees, trunnion 12.5 degrees. And we're to take

2 - second bursts at 24 frames per second, before
and after these pictures.

Your readback is correct, Fred.

END OF TAPE
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Apollo 13, Houston,

Go ahead, Houston.

Jim, for PTC tonight, request that you disable
quads C and D. That's the opposite of last night.
Over.

Okay. For PTC tonight, diseble quads C and D.
Roger. And advise in approximately an hour, we'll
have some read-ups whenever you're ready to take
them regarding solc book changes.

Okay. We'll be standing by for it.

Roger,

Houston, 13.

Go ahead, 13.

Have you all got a chance to look at the data on
the SPS yet?

Stand by 1, Fred,

Apolle 13, Houston.

Go ahead.

Fred, it looks good, but they haven't had a chance
to evaluate everything. They'll probably be
finished with looking at strip charts in about
15 minutes, and after that we'll try to get back
with you.

Okay. Thank you,

Roger.

Apolle 13, Houston,

Go ahead,

On the P33, just like to verify that you changed

the NOUN 88 values for this last star. It looks
like they haven't been changed. Over.
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Okay, Vance,

That's better. Let's read you what we - what we
have., We have what they had in the flight plan,
and if it's been changed from the flight plan,
we don't have it,

Stand by 1.

We think you're right, Vance. It looks like they
used the same set of NOUN B8 for both stars by

. mistake,

Okay, very gocd,

Okay, Vance. That ought to complete the P23s,
right?

Okay. Very good, Jack,
Apollo 13, Houston,
Go shead, Houston.

We have some results on your - your first star,

if you'd like to hear them. The rest of the stars
we'll - we'll have to give you in a couple of
hours. Over.

Go ahead.

Okay, the first star: the corrected altitude,

15 kilometers plus or minus U4; effective altitude,
12 kilometers plus or minus 7, As far as the
substellar point, the value is arc-minutes -

2 arc-minutes, and that's very good. And, like

I said, we'll get back with you in a couple of
hours for the rest.

Apolle 13, Houston.
Go ghead.
Go ashead.

Okay. We have several items, here, First, is a

reminder on the PTC that Rl should be 375 -

0.375 degrees as last night, to get 0.3-degree
rotation rate. The second one - -

Okay. Copy that,



Tape 21/3
Page 97

01 07 57 02 ccC Okay. The second one, at 32 hours loocking at
Bennett's Comet - we want the pictures taken when
the spacecraft is as stable as it's going Lo be
before starting PTC. The stability requirement
is very high. We weren't sure if you understood
that from what we passed up. In addition, the
photographs might not show as much as the eye
can see of the comet, so if you see anything
interesting about the structure of the comet,
why, sketching it is in order and is encouraged.
Over.

01 07 57 50 CMP Okay, Vance. What we'll do is, when we get to
attitude, we'll disable the quads and do like we
did last night; we'll let GUIDO and you people
down there tell us when you think we are stable
enough; then we'll do all this work with the DAC
on the sextant, first; and then when we get that
done, we'll go back and put the sextant eyepilece
back on and see what we can observe visually.

01 07 58 18 ccC Okay. That sounds good. Also, while you are
waiting for the vehicle to stebilize, it might
be interesting to have the eyepiece on and be
looking at it visually. Okay. DNext item: your
SPS burn had no ancmalies whatscever. It was a
very good burn.

01 07 58 52 CMP Okay. Very good.

01 07 58 55 cc Next item: request hydrogen tank 1 HEATER OFF for
balancing purposes.

01 07 59 22 ccC And Apollo 13, another item: something that we
have observed and you might be seeing is a slight
TCE fluctuation on fuel cell 3. This fluctuation
has been going from about 152 to 160 over a
37-second period, It has been seen on other
flights in the past. No one is worried about it,
but the usual fluctuation is about 1-1/2 degrees
instead of T seconds, so I thought you should be
aware of it,

01 08 00 oO7 CMP Okay, Vance, And one other slight distinection
we've noted is the flow of hydrogen versus the
oxygen is not exactly matched on fuel cell 3
either,

01 08 00 26 cc Okay. We copy. And the last item: we'd like
to send you an IRIG update, so at your convenience,
request POO and ACCEPT.
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Okay. We are in POO and ACCEPT, Vance.
Okay.
Quad C and D are disabled, Vance.

Roger. Disabled. And down here, we see that
your hydrogen and oxygen on the fuel cell are
exactly matched, so we suspect it's purely a
spacecraft read-out problen.

Okay.

Okay, Vance, let us know when you're through with
the DSKY so we can load NOUN 887

Roger. We'll let you know, Jack.
Apollo 13, Houston., The computer's yours, again.
Okay. You're go for the pictures.

Okay, Vance, We tried our AUTO OPTICS and couldn't
pick it up there. We're pointing pretty much

right into the Sun, and things are pretty well
washed ocut. And I've gone to MANUAL OPTICS and
I'm trying to get 0.8, 12.5 on the shaft and
trunnion, and I still can't pick it up. So -

it's very light in the sextant, so I kind of think
maybe we're too near the Sun to see it,

That's right, Vance. The sextant is all - it's -
it's all milky and it - any comet that could be
seen through there 1s just going to be missed in
the background.

Okay, we copy that., We got some discussion.
Stand by.

Okay, Vance, it isn't - we're not looking into the
Sun -~ what we are getting is a large reflection
from the Sun behind us off the LM; and it is -

it is coming on that quad 1 there, and that quad
is reflecting back into the sextant.

Okay, Jack. Understand. Just a question: if you
look through the telescope, can you see the comet
at all? Over.

No, I can't, Vance. Tt's - it's still too light.
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Stand by.

Say, Vance?

Roger. Go ahead.

Are the flowers blooming yet?

Gee, I sure haven't seen any.

Okay.

Hey, we've - we've got quite a discussion down
here on your trying to observe the comet, and this
reflection is not unexpected. And give us ancther
minute, and we'll be back with you on something

on that,

Okay. I doubt very seriously though, if we take
any photographs with high-speed black and white
with the light coming into the sextant that you're
going to get anything out of it.

Okay. Unanimous opinion is that you're right, and
we'll scratch all of this Bennett Comet stuff on
the way out, with the hope that conditions will

be more favorable after TEI. Over,

Sounds good. Without the LM, we may have a better
chance.

Roger.

And Apollo 13, you're GO for PTC. Your rates are
very low according to what we can read.

Roger, Vance,

Okay. Are you going to give a call on OMNI B,
Vance?

Do you read, Vance?

Roger. Go ahead. Request OMNI B, Fred, and
secure the high-gain antenna.

Okay. You got it.
Okay.

Apollo 13, Houston.
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Go ahead, Houston.

Just something to think about. In about 30 minutes,
we can generate the pads that we have yet to

send up before the sleep period, so we could sup-
port an earlier sleep period if you so desired.

And - but, it will take us 30 minutes to get that
stuff. The other thing is any time you're ready

to copy, I can read up the sclo book changes.

Over - And, also, two pages in the flight plan.

Okay, Vance. We're about ready to copy the solo
book changes and the flight plan changes, and
whenever your pads are ready, we'll take those.
And as far as moving up the sleep period, that's
fine, but we'll - if we don't go to sleep right
away, we'll use it to get out some of our lunar
maps and study them.

Okay. And we'll get busy getting those pads for
you as soon as possible then, and I'll stand by
on the copying bit.

Okay, Vance, I'm ready to copy the solc book
changes there.

END OF TAPE
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Okay. First, turn to page 12. On the right-hand
side of the page, starting from the middle of

the page down, everything under "Cycle 5 frames,
Replace dark side or dark slide" should be deleted
until you get to the very bottom of the page

where you have "Acquisition MSFN OMNI D" and

that should remain in. Also, leave in "Remove
window shades," which is about the third line

down from where you start.

Okay. Okay. Then from "Cycle 5 frames, Replace
dark slide," from there on down, delete.

That's everything from there on down, with the
exception of "Remove window shades" and at the
bottom "Acquisition MSFN OMNI D."

Okay. Copy.

And that includes in the margin to the left, the
"DAP load" that's at the very start there and
the "0.0507" and "plus 0500," farther down.

Ckay. Got it.

Okay. Going to page 13.

Okay .

Okay, in the left margin, just below 105 hours
GET, cross out the "0507" and the "plus 0500,"

and below that, add in "DAP load" as follows:
"10111 and 11111."7

Okay. Got it.

Okay. Now, next, at about 105:05, there's a
"VERB 48." That should be moved up to 105, and
below that, the "VERB 49 maneuver" should be
moved up, too.

Okay. That "VERB L8" should be moved up to
105:05 and also the "VERB 49."

That should be moved up to 105:00. I'm sorry.
Both.
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Okay .

And what that does is give you more time to
maneuver.

Okay. Next.
All right.

Page 1b, right-hand side, near the bottom under
"Orbital Science," scratch out "Verify DSE ON,"
and also delete "Visual target 3 on track 180
plus 19," and cross out the penned-in "D5."

Okay. Got it.

Next, page 15, left-hand column, or left-hand
gide, rather, near the bottom, where it says
"Configure cameras end tape" and goes down
through "Replace dark slide." Just make the
comment there, "Solar corona is optional." Over.

Okey. Got it.

Okay, next page, 16. This is a continuation of
the same solar—corona thing. On the right-hand
side of the page, starting just above 107:40

with "VERB 49, maneuver to solar-corona attitude,”
from there on down to 107:55 just beneath "Replace
dark slide," all of this is in an optional cate-
gory. So you just might line off - -

All right. Got it.

- - that and put "Optional, solar corona."
Okay, next, page 17 - -

Okay.

- — starting at 108:00 on the left-hand side,

line out "Stop ORB rate at ORB science attitude.”
At - Line out in the left-hand column the DAP
load of "10101" and "11111." Going down to
108:10, add in the following: "Stop ORB rate at
track attitude," and, in parentheses, "0, 353, 0."
In the left-hand - -

Okay .
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Okay, in the left-hand column under 108:10, put
in a DAP load in parentheses of "10101" and,
under that, "11111."

Okay .

Beneath that, scratch out "Spacecraft control
dash CMC AUTO verify." Scratch out the "VERB T9"
and all in parentheses after that, like the
"Minus 00507," et cetera. And beneath that,
scratch out "PRO to start pitch rate." In paren-
theses, "0, 230 slash 018, 0."

Okeay .

Okay. Looking to the right, the IM attitude or
rather the CSM attitude will be Incorrect, so
you can cross that off. And beneath the picture
of the moon, cross out the - in parentheses,
"108.19" and the "0, 230/018, 0."

All right.

On the right-hand half of the psage, cross out
the "Orbital science block," and under that
"Visual target 1 south of track TR." And under
that, the penned-in "D2/3/4."

All right. Got it.

And beneath that, cross out "VERB L9, maneuver
to track attitude" by the "'C' 0, 353, 0" and
the "HU,SCF."

All right.

Okay. The information beneath that starting
with "Configure camera earthshine photos" down
through "Replace dark slides" is optional. So
Just put in "Earthshine optional" as a comment
there, and in the cemera settings, in the block
that has "f:2.8 125, infinity," cross out the
"125" and put in "one-eighth," 1 slash 8, in
other words.

Okay, that last part was, cross out the "125"
and put in "1/8." Is that right?

That's affirm. Okay. Next page. No change.
Go to page 19.
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Ckay.

Oksy. On the right-hand side, from the "VERB 49,
maneuver to earthshine attitude," down through
everything up to "MSFN uplink," this is optional.
This is "Earthshine optional."

Al] right. Got it.

And once again, a camera-setting correction up
near the top of that section that we called
optional, where you have "bracket MIR f:0.9, 125,"
cross out the "125" and put in "1 slash 60."

In other words, one-sixtieth. Over.

Okay. Cross out the "125" and put in "1 slash
60."

That's correct. And further down at 109:50,
where you have "Visual target 17," et cetera,
cross out that line and cross out the penned-in
"Dlr{ . "

Okay .
Now, move to page 25.
Okay, go ahead, Vance,

Okay. At about 11L4:10, everything under "Altitude
set equals 60 miles" should have the comment
"Solar corona, optional," and on that first line
of that optional where it says "VERB 49, maneuver
to solar corona and limb brightening attitude,"
cross out "And limb brightening attitude."

Qkay .

Going further down to 114:16, cross out the

"14 DAC 18 VHBW limb brightening" line and the
line under that which is "BRKT, MIR," et cetera.
All right.

In the block where it says "Solar corona and limb
brightening photos,” cross out "And limb brighten-

ing photos" and just put "Solar corona, optional."

Oksy. Got it.
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Going a few lines below that where you see "DAC
ON for U4 seconds at sbout 50 frame rate cover
lens," cross that out.

Hey, Vance, we lest you there, or did you ...?

Yes, I think we lost lock. We'll stand by a
minute.

Okey, I got you back.

Okay. Going on down, cross out "114:29:16, DAC
ON, SR dash 40 seconds."

Okay.
And gt the very bottom line on that half of the

page should be crossed out which is "114:29:56,
DAC OFF, SR."

-Ckay.

On the right-hand side of page 25, where you
have the title "Solar corona and limb brighten-
ing photography," cross out "limb brightening
photography."

Okay.

And in the figure, where you have the "DAC LOS"
line, which is parallel to the X-axis on the
horizon, cross out "DAC LOS" parallel to X-axis
on horizon.

All right.

And cross out the bottom block on that half of
the page which is "DAC magazine percent required
12 magazines, g," et cetera.

All right.
Next page, 26.
Go ehead.

Okay. Cross out the top line on the right-hand
side of that page, which is "DAC on for 4 seconds,
50 frame rate cover lens." And cross out the
block to the right of that and down, which has
"Magazine percent."
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All right. Got it.
Okay. Next, page 28.
Ready to gof?

Go ahead.

Okay. On the left-hand side of page 28, at the
very bottom, cross out "Photo target 5 north,
frame f:5.6, 215, infinity," et cetera. All of
that line over to the vertical strip. And cross
out the penned-in "EL" below that.

Okay, go ahead.

Okay, and the next page, 29, right-hand side near
the top, cross out "Photo target 13, north at 5.6,
250," et cetera, all of that line. And cross out
beneath that the penned-in "E5 slash 6."

A1l right.
Going to page 30, next, left-hand side.
Go ahead.

At the top at 127:01, cress out "Visual target 9
on track, 180 degrees, plus 0.47," and cross out
the penned-in "E11" beneath that.

Okey .

Going down to 127:11, cross out "Verify DSE ON."
Beneath that a ways, cross out "127:1L:20, start
visual observations of Fra Mauro."

All right.

Beneath that, cross out "Continue visual observa-
tions," and cross out "Stop observations." And
beneath that, cross out "Photo target 56 on

track £:8, 250, infinity, 5," et cetera, to the
end of that line. Cross out the "5.6" beneath
that and the penned-in "E15."

Okay .

Over in the margin, to the left of all that, make
a comment: '"Delete visual only."



01

01

0l

01

0l

0l

0l

01

01

01

01

01

01

01

Q1

0l

09

09

09
09
09

09

c9

09

09
09

Q9
09
09

09

09
09

08

08

09
09
09
09

09
09

10

10

10
10
11

11

11

11

38

L2

ok
12
27
31

5k
56

32

35

48
50
00

03

30
33

cC

CMP

cC

cC

cC

CMP

cC

CMP

CC

CMP

cC

CDR

CcC

Tape 22/7
Page 107

Where was that, Vance? I didn't get that last
one.

Okay. That's still on page 30, on the left-hand
side. In the time — in the margin at the left
where you have times, just pen in beneath the
"127:10" the following: '"Delete visual oniy."
That's only a comment.

Oksy. A1l right.
Okey. GCoing to page 3k.
Oksay.

About - on the left-hand side about almost half-
way down beneath the "VERB 49, maneuver to TOPO
target 54A," make the comment "Target S5MA is
opticnal."

All right. Got it.

And, next, page 35, on the right-hand side.
Everything from "Spacecraft control, CMC, AUTO,
verify" on down should be given the comment
"Zodiacal light photos optional.™

All right.

And, well, where you have the block in the middle
of the page that says - the small block that says
"Zodiacal light photos,” just put "Optional" in
that title, too.

Okay.

And, next, page 36, on the left-hand side.

Okay, go ahead.

Okay. PFirst a comment. In the middle of the
page 1s where the zodiacal light stuff ends,
just under VERB 48. And then, if you'll go down
to the bottom of the page, cross out the line
"Photo target 12 on track," et cetera, and cross
out the "E5" that is below that line.

Okay, Vance, can I break in a minute?

Sure.
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We have the CRYO PRESSURE light on now. The H2
has hit its lower bound, so do you want us to
go back to AUTO on the H2 HEATER 17

Stand by.
13, Houston.
All right, go zhead.

They request that you leave that switch in the
AUTO position until you go to bed tonight.
Stand by. T mean in the ON position. I'1l
repeat that again. In the COFF position until
you go to bed tonight for reasons that you have
a 3-percent imbalance, and they'd like to get
that more even. So, Just before turning in,
we'll change the switch to AUTO.

Okay.

Oksy, Vance, continue.

Okay - -

Before we get away, would you ask FAO - something
I didn't get briefed on - what the penned-in E5
and those letters and numbers mean?

Okay. Just 1 minute.

Okay, we'll have comments on that for you in
Just a second.

Okeay .
Apollo 13, Houston.

Okay, Vance, I'm ready to continue. I'm ready.
Go ahead.

Okay , new subject. Like to break in to say that
request you re-initialize the PTT - PTC. For
some reason, it's gone up to 18 degrees in pitch
and yaw both. We don't quite understand this.
All we can think of is - start it again. Over.

Okay. We'll go back.
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Okay. We are at the - the end of the changes in
the sclo book, and I have two pages of changes
in the flight plan. Those are psages 3-122 and
3-125. While you're looking that up, we'll put
Ken on to answer your question.

Okay. I'11 start back - let me start back
re—-initializing PIC here.

Okay.
Oksay, Vance, I'm on 3-122 of the flight plan.

Okay. Okay, about - at time 156:50 on the right -
well, on the right-hand half of the page, there's
a line which states "Visual target 16, south,

180 plus 1:11, Gassendi, f:15." Request you
cross out that line.

Okay, we'll cross them out.
That's all on 3-122. Next change is 3-125.
Okay, I'm looking at 125.

Okgy, starting from the top of the page, cross
out the first five lines, which are "Set up
camera for contamination and photography,
Betelgeuse, CMLU/EL/80," et cetera, "MAG T,"
et cetera, "Install window shades."

I've got them crossed.

Okay, then jump down to just about 159:28.
Cross out "Maneuver to contamination field
photography attitude," and all other lines
below that through "Enable thrusters A3, CL,
B3," et cetera.

Okay, so we start with "Maneuver to contamina-
tion field photography," and we cross out every-
thing down to and including "Enable thrusters A3,
Ch, B3, and DL."

That's correct. And those are all of the flight
changes - flight plan changes we have. And Ken
is coming on now and later sometime when we get
PTC squared away, and it's convenient, I suppose
you should read all these things back to make
sure that we're squared away on them.
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Oksy. Go ahead, TK.

Yes, sir. Understand you have a question.

Yes. I guess I didn't understand what the
letter and the number was behind some of these
photo targets.

Okay - -

Does that refer to the pages?

Yes, sir. That's the map. Each fold is lettered
in the lower - or upper right-hand corner if you
work your way from east to west and the charts
are labeled D, E, and F and the solo stuff will
all be the D and E, and they change with the
plane change 1. That's the time they change the
two maps.

Okay. I got it. Thank you.

Yes, sir. You're doing good work, hey.

Well, I had a good prime crewman that taught me
all I know.

Don't run out.

Hey, when FIDO gets a good hack on our trajectory,
will you let us know?

How long you willing to wait?

He's looking at his calendar, if that means any-
thing.

(Laughter) All right.

Okay. I'm back at the attitude here, and I'll
wait for rates to damp, and you let me know when
we're stable again.

Okay. Will do.

13, Houston.

Go ahead, Vance.
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Roger. Just a reminder you have to disable
Charlie and Delta here as you've dene in the
past. Over.

Okay. I was kind of holding off on this. We're
dumping a little waste water now.

Okey. FIDO says he knew it all along. He's -
he says he's been very concerned that you've
been deing a lot of water dumping.

Okey, Vance. We've got quad C and B disabled.
Okay. Copy, Jack.

Apollo 13, Houston.

Go ahead.

It msy be awhile before your rates are settled
down. We're still observing fairly high rates
and deadbanding. Over.

Okay. Thank you.
(Music)

Apcllo 13, Houston.
Go shead, Vance.

Okay. We've got about three items. First one
is, all of your P23 batch - two marks have been
evaluated and - Hey, congratulations. Looks
real good; they're very happy with it. You're
down to 4 arc-minutes on the substellar-point
aspect of it, and that's the first thing to
mention. The second is, unless you see a need,
I don't see any need for you to read back the
information we gave you on the solo book and so
forth. Do you concur?

Roger. I think I got it. I remembered a lot of
it, and so I think with what you gave me and what
I remember, I'm pretty sure we got it right.

Okay, and the third item, I was just about to
call that your rates were stabilized to start

the PTC, but it looks like they're Jjiggling around
again from a dump, so we'll stand by some more.
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Ckay .

No secrets sround here.

Say again. Hey, that's right.

I said there's no secrets around here.
Yes. Big Brother is watching.

13 - -

I can just see EECOM telling FIDO.

Yeg. You really have to watch that pair, all
right. By the way, we have a maneuver pad for

you, a fly-by pad, whenever you're ready to copy.

Okay. ©Stand by.
Go ahead, Vance.

Okay, maneuver pad, purpose: fly-by, SPS/G&N;
63385; plus 0.97, minus 0.23; 072:24:33.08;
plus 0212.7, minus O141.7, minus 0254.8; 148,
316, 050; NA, plus 0022.5; 0360.9, 0:53, 0356.3;
33, 352.7, 15.0; NA, NA, NA. Starting with
latitude, minus 23.26, minus 165.00; 11hT7.7,
36172; 166:54:02. Corments, GDC aline stars
are 31, Arcturus; and 23, Denebola. R aline
288, pitch aline 205, yaw aline O3k4; ullage,
none; other, burn is SPS docked. 1M weight,
33499. Over.

Our pad as follows: fly-by, SPS/G&N; 63385,

plus 0.97, minus 0.23; 072:24:33.08; plus 0212.7,

minus 0141.7, minus 025L.8; 148, 316, 050; NA,
plus 0022.5; 0360.9, 0:53, 0356.3; 33, 352.7,
15.0; NA, NA, NA; minus 23.26, minus 165.00;
1147.7, 36172; 166:54:02; set stars 31, 23;
roll is 288, pitch 205, yaw 034; no ullage;
SPS docked; and IM weight, 33499,

Roger. That's correct. Want to verify under
NOUN 81 that DELTA-VX is plus 02127. You cut

out right there.

Roger. DEL’I‘A-VX is 02127.
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Roger. And your rates are low. Looks like you
can start the PTC.

Okay. In work.
Okay. And when the computer is available,
request POO and ACCEPT and we'll ship you your

state vector.

Wait until I get PTC going first, Vance, then
we'll give it to you.

Okay.

Okay, Vance. We're PCO and ACCEPT., The
computer's yours.

Roger. Here it comes.

You know, somehow, everytime I do a set of P23s,
you guys uplink me a state vector. I don't
think T do tco well.

No - -

L could get a complex.

No. You know - you know how the FIDOs are.
They like to load in their own data, no matter

what.

But our state vectors take into account the
weste water dumps.

Yes, that's -

Apollo 13, Houston. It's your computer again.
Okay. Going to BLOCK.

And as & matter of interest, understand that the
downrange comparison between the MCC and the
computer is within 35000 feet, and that's on the
last sighting, which people think is pretty good.
Okay. Mseybe that gives us a little more confi-
dence that if we had to do P23s on the way home,
we'd make it.

No doubt about it.

END OF TAPE
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Apollo 13, Houston.

Go shead, Houston.

Just info on your PTC, Jim., It's looking very
good. Just - excursions in pitch and yaw are

very low.

Okay, thank you. And we're going to change
another lithium hydroxide canister now.

Okay.

And, Vance. Has FIDO come up with any obser-
vations on the trajectory?

Well, a minute ago, he said that to tell you
that he was pacified now after your past comments

on his trajectory and so forth, and he hadn't seen
any waste water dumps or anything and he's pretty

happy.

Okay. I just wondered if we're going to need
any more midcourse.

He says, seriously, it's lcoking probably like
you won't have any more.

Hey, that's real fine.
FIDOs never guarantee anything, however.
Yes. That's right.

Houston, 13. I have the onboard read-out, if
you're ready to copy.

Roger. Go ahead.

Okay. BAT C 37, PYRC BAT A 37, PYRO BAT B 37,
RCS A 97 percent, B 97 percent, C 96 percent,
D 97 percent.

Roger. We copy that. Thank you.

Apollo 13, Houston.

Go ahead, Vance.
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Jim, just an item for you and Fred to be thinking
about in case you haven't been briefed on this,
something that's now being telked about a little
bit. These conservative people would like to
have you read the SHe tank pressure when you go
into the LM for the LM familiarization at

58 hours. If there's no midcourse-3, and it
looks like there's a good chance that there will
not be, why, they might want to move the LM
familiarization up from 58 to 55 hours. Over.

Okay. If we don't have a midcourse-3, then we'll
probably move LM FAM up to 55 hours, in which
case we'll go in there and read SHe tank pressure.
Roger. Along with the other FAM stuff, and it's
not certain that we want to do this, it's just
being talked about, so this is Jjust the informa-
tion for you.

Okay. This is beginning to sound like the S5IM
that we ran not too long ago.

I don't think it will be a very big deal.
Okay. Houston, 13.

This is Houston. Go ahead.

Okay, Vance. Our LM/CM DELTA-P is 0.9.
Roger. 0.9.

Roger.

END OF TAPE
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Apollo 13, Houston.
Go shead, Vance.

Are you guys hacking into your presleep checklist
yet?

Oh, we just finished eating and cleaning up a bit
afterwards. Jim's going around collecting debris
off of all the inlet hoses. And, I guess you

might say we're kind of thinking about getting ready

to go to sleep.

Well, I hope you had & good meal.
It wasn't too bad.

{(Music)

Sounds like you guys are really living it up up
there., All that music, food. I didn't say
drink.

Yes, it is pretty nice. Not bad at all. You're
right; you didn't say it. This PTC we're in is
a pretty - pretty nice merry-go-round, Vance.
Every 10 minutes alternately I get to look at the
Earth snd the Moon.

You couldn't ask for anything more than that.
Just so it isn't so fast you - -

No, it's a lot - a lot better. I remember from
8 when they didn't hardly ever get to look at
either one.

That's right. They were tumbling about another
axis, weren't they,

Yes.

It's pretty cloudy down there tonight. About
the only land I can see again is a portion of
Augtralia and Korea and looks like a part of
China. Just asbout clouds covering everything
else.

Can you still see that clearly with the naked
eye, or do you have to look through a glass?
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I can see Australia with the naked eye and the
China landmass, but T - It took the monocular to
pull out the Korean Peninsula.

How about the Moon? Is it looking very big yet?

No, not really. Bigger, but we've got a ways
to go.

1 understand that they're estimating your
pericynthion - lunar pericynthion is now 62 miles.

Well, that's not bad.

That's supposed to be just right.

Yes.

Okay , Houston; 13.

Go ahead, Jack.

Okay. We're into the presleep checklist now.
As far as the crew status report, as far as
medication goes, we've had no medication. And
we're all feeling really good. I've given you
the onboard readouts. Jim is chlorinating the
potable water now. I'm ready for an E-memory

dump whenever you're ready.

Stand by 1 on the E-memory dump, Jack. I think
we'll be ready in about a minute.

Okay.

And EECOMM says that as soon a&s you stir your
cryos, request you go back to AUTO on that cone
tank.

Okay. We'll do that.

Hello, 13; Houston. We're ready to take ycur
E-memory dump.

Okay. Coming down.
Apollo 13, Houston. Were you trying tc call?
Go ahead, Houston.

Houston, 13.
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Apollo 13, Houston. We thought you were trying
to call., Were you?

I don't believe so unless we inadvertently hit
the microphone button.

Must have been some other guy trying to call,
Jeack.

Just trying to get some words in, eh Jack?

Roger. We saw the downvoice subperiod come on.
We thought maybe you were trying to call. Sorry.
I hope we haven't disturbed you and from where

I sit, it looks like you're running a rest home
up there. Good night.

We're all going to bed now Just after we play
the last rendition of "With Our Eyes on the
Stars."

(Music)

Okay, Jim. And we'd like you to check your
S-BAND NORMAL voice switch, OFF.

S-BAND NORMAL, OFF.

Houston, 13. We'll be off COMM; so if you need
us, send a crew alert, please.

Okay, Jim. If we need you, we'll send a crew
alert, and we'd like to know who's got the duty
tonight on the BIOMED. Is that you?

Yes, I'll be on the BIOMED.

Okay. We copy, and you're spoiling my gocd
record of two watches without saying anything.

Just want to keep you busy, Jack.
You're waking me up.

END OF TAPE
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REST PERIOD - NO COMMUNICATIONS



0l

01

01

01

01

01

0ol

01

01

a1

01

01

01

01

e2

22

22

22

22

22

22

22

22

22

22

22

43
L3
43

43

43

Lk

by

Ly
Ly

Ly
L

Ly

L)
46

22

27

38

56

0l

08

22

2k

32
36

L5

59
56

APOLLO 13 AIR-TO-GROUND VOICE TRANSCRIPTION

CDR

cC

CDR

cc

CDR

cC

CDR

cC

CDR

cc

CDR

cC

CDR

sC

Tape 30/1
Page 120

Houston, Houston, Apollo 13. Over.
Good morning, 13. You're early.

Ah so. I Just thought I'd be waking up. And we
are awake and getting the spacecraft shipshape.

LI}

Roger. Spacecraft is in real good shape as far
as we're concerned, Jim. We're bored to tears
down here. We do have a few little items for
you, like a P37 update and & couple of flight
plan updates. But there's no rush about them.
Over.

Oksy. Gig us again in a few minutes. We're
breaking out some food, and we'll copy them then.

Okay. And the surgeon will be ready for your
sleep report whenever you get that together.

Righto. If he's listening, LMP had a solid

9 hours of sleep; I couldn't wake him up this
morning. The CMP had 6 hours, and the commander
about 5 intermittent.

Ckeay - -

Jack's dosimeter - Jack's dosimeter is reading
02026,

Okay. We got it.

It might be interesting that just after we went
to sleep last night we had a MASTER ALARM and
it really scared us, And we were all over the
cockpit like a wet noodle.

(Laughter) Sorry it wasn't something more signif-

icant. I've also got a procedure for you con
that H2 tank; simple thing after you get done

stirring up the cryos.
Okay .

(Music - With Their Eyes on the Stars)
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That was beautiful. What was it?

A little of "With Their Eyes on the Stars" to
weke up to. '

Sounds like all the comforts of home. Have you
guys got a flower on your breakfast table?

Yes. dJack!

END OF TAPE
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Houston, Apollo 13. Over.
I3, Honsbon.,  Go oahead.
13, this ig louston. Go.

Roger, Joc. We're standing by for that P37
block data if you have it for us.

Okay. Got it right here, Jim, and it follows.
This is the P37 pad for lift-off plus 60. The
reason for the update is for weather avoldance
in the MPL at 119 hours. It's the same ocne we
passed you yesterday, and it's the same weather,
but we still don't expect a problem at the end
of the mission. GETI is 060:00, DELTA—VT 6079,

longitude minus 153, GET LOOK 118:0L. Over.
GETI of 060:;00, 6079, minus 153, 118:0k,

Roger. That's correct. I've got a consumables
update for you, Jim, if you're ready for that.

Ready to copy.

Okay. As of 47 hours, RCS total 1096, quad Alfa

270, Bravo 278, Charlie 270, Delta 278, and the

H2 -~ ~ They gave me the H.,s in percent, 76 per-
il

cent; and on the O2 we have 81 percent. However,

we show the O2 tank 2 reading off-scale high now.

We're quite sure it's a sensor Tailure. We'd
like you to verify it with your onboard reading.

Okay. ©Stand by.

Joe, we confirm. Our gage reading is - on the

number 2 02 tank is reading off-scale high now,

but Jack just tells me that it was okay when ve
first looked at it this morning.

We verify that. At LG:b5 we had 82 percent and
apparently when he stirred the, the cryos, the
sensor broke.

Okay.
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So it's no problem. You're above nominal on all
your consumables. On the H, tank problem, we

2
have a procedure that we'd like you to carry out
which is simply turning the H2 tank 2 heaters

to OFF at this time, and we want to see whether
that won't solve the problem of the tank pressure
setting off caution and warning. We want tc icck
at it that way for a few hours.

Okay. You want both H2 tank 2 heaters to OFF.
Is thal correct?

That's negative; just tank 2. We want tank 1
to stay in AUTO.

Okay. Tank 2 heaters off at this time.

Okay. Good deal. That's been the high tank
and apparently while waiting for that pressure
switch to close, to start the heater cycle, the
tank 1 pressure has been dropping even a little
bit lower and just setting off caution and
warning, so we feel if we turn off the tank 2
heater and let tank 1 activate the heater cycle,
we won't get into the caution and warning range.

Roger.

Okay, Jim. At your convenience we'd like POO

and ACCEPT. We're ready for - to uplink your state

vector now since we will not do midcourse 3.
Over.

Roger. You're in POC and ACCEPT, no midcourse 3,
and we're all set for a state vector update and
I'm giving you the LM/CM DELTA-P here shortly.

Okay. Cood deal. And 1 have flight plan updates
for you later, at your convenience.

Housteon, Apollo 13. The ILM/CM DELTA-P is
1.0 psi.

Copy, 1.0, Jim.

Houston, Apollo 13. I'm about ready for any
flight plan updates that you have.

Okay, 13. To start off with, got a minor pro-
cedural change for Jack on his next P52, if he's
ready to listen to that.
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Okay. Jack's still off COMM., We'll hold off
on that a iittle bit and then we'll pick it
up when he gels oun COMM,

Okay; t'ine. I've got two updates [or you, Jim.
One is a procedure for looking for Comet Bennett
at about L49:45, and I'11l wait till Jack gets up
before passing you the details on that. The
other update is concerned with going into the
IM 3 hours early, and I think Vance mentioned
to you last night that this was a possibility,
that we'd like to look at the SHe tank pressure
early. And since we're not going to do midcourse
3, we'd like IM entry at 55 hours. Is that

okay with you?

Okay. Right, that's fine with us. We'll move
up LM entry to 55 hours.

Okay. I've got some details on the flight plan
for you as follows. Of course, since there's
no MCC-3 you'll be deleting all the midcourse 3
stuff including the - the P52, which is called
out at about 54-1/2, and we'll be slipping that
until later, which I'll - which I'll tell -
which I'11 tell ~ which I'll tell you in a
minute. Okay. Then you - we want to move the
battery charge up 3 hours to about 52:30. And
we want to move the - moving the IM tunnel vent
valve to IM/CM DELTA-P up 3 hours to 52:45, and
at that point you can simply go to the 5T7-hour
point in the flight plan and change your number
from 57 hours to 54 hours and start through that.
In the remarks section at about 57:50 it says,

"O2 fuel cell purge and waste water dump," here.

If not performed earlier, we want you to do that
at 54 hours and 50 minutes. The TV pass then,
will be at 55 hours to 55:30. You'll go right
through the LM Activation checklist stuff. I'm
losing you; let's wait a minute..

13, Houston. How do you read me?

13, Houston. You back with us?

Apollo 13, Houston. Are you back with us?
We're back with you.

Okay. I've gone through the battery charge, the
IM vent valve, the fuel cell purge, and then
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stop PTC at 55 hours, and your roll attitude
there will be 285 degrees, which is per the
flight plan. The high gain antenna angles are
slightly different, pitch 23 and yaw 267 degrees,
The TV pass till 55:30, the standard M acti-
vation except for some special steps we'lll give
you to take a look at SHe tank pressure, which
I don't have yet. Restart PTC at about 56130
or whenever you're through with the LM activ-
ities, and after that, at your convenience,
we'd like you to - to do the P52 option 3 that
we cancelled at 5h-1/2 hours. Over.

Okay. That last comment was that we'll do the
P52 after we start PTC at about 56:30.

That's right. Any time after that; it's not
time critical.

Okay. Let's see if I have some of this, Joe.
Around 52:30 we're to do the battery charge
on BAT -~ battery B.

That's correct.

And then about 52:L40 we're going to do the IM
tunnel vent valve, and the IM/CM DELTA-P which
has been written up at 55:40.

That's correct.

We're deleting midcourse-3 and we've moved up
the IM entry to 55 hours. So we'll merely
follow all the -~ We'll follow all the procedures
that leads up to IM entry that was originally
scheduled for 58.

That's correct. You can start at 57 in the
flight plan; call it 54 hours and press right
on.

Oksy. Then whenever we're finished with the LM,
which we anticipate around 56:30, we'll commence
PTC and sometime after that we'll do a P52.

That's affirmative. And did you copy the new
high gain angles for 55 hours? The ones we
had - -

Okay. We're going to stop the PTC for 1M entry
at roll 285, and high gain angles are pitch 23
and yaw 267.
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That's correct, Jim. And, 13, Houston. The
computer is yours.

The computer is ours. We're in BLOCK, and
exactly when do you want the TV to be cranked
up?

You can crank it up sometime prior to 55 hours
at your convenience just to set it up., We'll
be expecting transmission at 55 hours.

Okay .

And, Houston, Apocllo 13. One thing I missed
about the 02 fuel cell purge and waste and water

dump.

Roger. We'd like the the O2 fuel cell purge
and waste water dump at 54:50.

Roger. We'll pick up those items at 5h:50,
Apollo 13, Houston.

Go ahead, dJoe,

A1l right, Jack. One thing we'd like to have
done sometime soon is to have you cycle the
cryo fans 1in O2 tank 2 one more time. We'd

like to see if we can get that sensor back.

Okay. O2 tank 2 fan on now.

Roger.

Houston, 13.

Go, 13.

We - We have just one question, the LM tunnel vent
valve. We're questioning why we're venting

until the DELTA-V is greater than 1.7 if we
are going to open up the tunnel, then pressurize

the IM usually.
Right. Stand by on that.
13, Houston.

Go ahead.
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Roger. The word on that, Jim, is that they
want to insure the proper O2 concentration in

the LM when you get to the surface, and this
is a method of doing that by bleeding out
additional nitrogen.

Okay. Thank you.

And, 13, Houston. If Jack is up, I'd like to
talk to him about the P52, briefly,

Okay. He's here.
Go ahead, Joe.

Okay, Jack., What they'd like you to do on this
P52 at 49 hours, they've been observing a slight
Jitter in the opties shaft angle of about 0.2 of
a degree plus or minus. Before you come out of
the OPTICS ZBRO position, at the start of this
P52, they'd like you to just observe the shaft
readout, and see if the jitter occurs on your
direct readout there, and also they'd like you
to briefly call up a VERB 16, NOUN 91 so we

can lock at the shaft and trunnion angles.

Okay. Let's see if I got it right. On the P52
at 49 hours, before coming out of ZERO on the
OPTICS, observe the shaft and also call up

16, 91 and let you look at the shaft and trunnion
angles to observe a possible jitter. See
whether it occurs in the ZERO position as well

as out of ZERO.

Roger, Jack. That's correct; and if you have
time, now, I've got a flight plan update for
you on looking for the Comet Bennett.

Okay. ©Stand by 1, Joe. And the commander's
going off the air briefly.

Roger that.
Okay, Joe, I'm ready to copy the ... now.

Okay, Jack. I'm going to read it to you, and
then add some comments and we'll talk about it
a little. This should occur sometime after
419:30. After the P52 realine at 49 hours, if
time permits we would like the ecrew to investi-
gate while in PTC if there is a roll angle in
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which the comet can be observed for photos. If
there is, record the optimum roll angle for
possible photography, prior to reinitiating PTC
at 56:30 or so, whenever the guys are done in ‘
the IM, use P52 planet option, and the following
half-unit vectors for tracking Comet Bennett at
about 49:L6. Are you ready to copy half-unit
vectorst Over.

Okay. Go ahead, Joe.

Okay. R, plus 0.34202, R, minus 0.073Th,

R3 plus 0.357T19. Read back.

Okay. Copy R, plus 0.3k4202, R, minus 0.07374,

R3 plus 0.35719.

Okay. That's correct and the last sentence on
the update is that you can expect AOS of the
comet at a roll of 45 degrees and LOS at a roll
of 155 degrees. Now, the deal here, Jack,
according to the plots they showed me is, the
comet appears to be about 10 degrees away from
the Sun, and due to the geometry of the LM there
shadowing the Sun, 1t would appear that you will
be able to see the comet through the sextant
without getting Sun shafting between roll angles
of about U5 degrees and 75 degrees. It appears
that as your roll gets higher than 75 degrees,
although the comet is still in the field of view,
the Sun is also in the field of view, and you
probably will not have any success between 75
and 155 if you haven't got it from 45 to T5.

If you do find that you can see the comet some-
where between 45 and 75 or 80 degrees, just note
that roll angle and then if it's feasible we'd
like you to photograph it after the IM entry
part of the checklist. Over.

Okay, Joe. Let me give it back to you and see
if I've got it here. After the P52, during our
PTC you want us to use P52 and observe Bennett's
Comet through the gextant; note a roll angle if
we can find it visible. It would be visible
somewhere between - ideally between 45 and 75
degrees, and we should lose it about 155 roll,
and if we do see it, make an observation of
whether it is photographable, note the roll
angle for photographs to be taken after or
prior to initiation of PTC at 56:30.
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That 's exactly right, Jack.
Okay. Real fine.

Apollo 13, Houston.

Go ahead, Joe.

We're ready to have to 02 tank 2 fan off, and
thank you.

Okay. Doesn't look like we got it back, huh?
No, it doesn't, Jack.

END OF TAPE
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Houston, Apollo 13,

Houston, Apollo 13.

Hey, 13; Houston. Go ahead.

Okay, Joe. I've started into P52 here. I've
proceeded on option 3, and on the dis - 1520 -
1525 display, I've called up 1691. I'm going to
let you observe and see while the - the shaft

angle while the OPTICS are still in ZEROC.

Okay. Roger that, Jack. We're lecoking at it,
and I'1l give you a mark as soon as G&C is happy.

Okay. Real fine.

13, Houston. Jack, could you give us a readoul
on your counter now?

Okay. I'm showing a shaft of 0.2 and a trumnion
of 359.92,

Roger. Copy that. Is there any Jjumping around
on the shaft?

You mean on the TPAC readout?

Yes.

As a matter of fact, it went from 0.2 to 0.21.
Okay. Copy that. Stand by 1.

Okay. Now it went down - I{ went down as low
as 0.15.

Okay.

Jack, Houston. Let us watch that for another
minute or so.

Okeay. I'm in no hurry. It locked like it
burned between 0.14 and 0.8 with an occasional

spike up to 0.2.

Roger.
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Apollo 13, Houston.

Apollo 13, Houston. You can press on with P52
now. Over.

Okay, Joe.

Hey, Houston, are we clear to torque? Are you
reading the torquing angles?

13, Houston. Go ahead and torque.

Okay. Time of torquing will be 49 hours 8 minutes
35 seconds.

Roger that.
Apollo 13, Houston.
Go ahead, Houston.

Roger. TFor Jack, we missed the star angle differ-
ence on the P52. Would you read us that?

Roger, Houston. It was all balls.
Okay. Thank you.

Hey, Houston; 13.

13, Houston. Go ahead.

Okay, Joe. I got into P52 about 49:3L. We loaded
the planet - or Bennett Comet vectors into the
planet option, and P52 tracked it all the way
across except that it was always occulted by the
IM, and we're in a roll angle of 155 now.

Roger. We're copying your roll angles. At what
roll angle were you able to start tracking it,
Jack?

Okay. At the time we entered it there, we were
about 66 degrees roll, so either we started too
late, or maybe somehow we got a wrong calculation
cn the roll angle.

Okay. Let me have G&C comment on that. I sus-
pect that the roll angles we gave you were calcu-
lated for exactly 90 degrees pitch, and you're
probably wobbling enough that they're not exactly
correct.
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Yo, | think you — You probably gol Lhe right
Idea.

13, Houston. Over.
Go ahead.

Okay, Jack. Notice you've secured from that,
and that was going to be our recommendation,
anyway. We're going to have the guys in the
back room look at it and see if they can come up
with some - with some better numbers based on
the cone angle that - that you're traveling

through, whether there are any roll angles that -

that are available to you. And if there are,
and we have time, we might give it another try;
if not, we just will forget it.

Okay.

Apolio 13, Houston. Over.

Go ahead, Joe.

Okay, Jack, I'd like to pass you a switch con-

figuration on the CRYO O2 TANKS and give you

the reason. Right now, we'd like you to go to
HEATERS tank 1, OFF; tank 2, AUTO, which is the
cpposite of the way you've got them now. Over.

Okay. 1s this 02 or H,?
[

This is 02, and stand by for a minute and we'll

have a - bExcuse me. This is Hg, Jack; it's Hg.

... is AUTO, ... 2 OFF.
Okay, Joe. Do we have you back again?

Okay, Jack. We're getting you back, and I hope
you copied my - my correction of my mistake.
I'm talking about the H2 CRYO TANKS. We'd like

the tank 1 HEATER to OFF; tank 2 to AUTO. Over.

Okay. We lost you again. Here's our hester

configuration now. H2 HEATERS 1, OFF; 2, AUTO.

Both 02 HEATERS are in AUTO.
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Okay. That's the configuration we want you in,
and here's what we're thinking about. When we
went to tank 1 AUTO, tank 2 OFF; we found that
the heater cycle had a tank 1 pressure of about
233 psi, which is well above the caution and
warning limit, and if we go to that configuration
for sleep, we'll keep from getting CAUTION AND
WARNING lights during the sleep cycle. COkay.

In order to do that comfortably, we want to spend
the rest of the day using more H2 out of tank

number 2, so as to get an unbalance in favor of
tank 1, so at the end of the sleep cycle it'll
all come out even. And that's why we have you
in tank 1 OFF, tank 2 AUTO, now. We expect to
get sbout a 3-percent unbalance over the next
10 hours; and prior to sleep, we'll call you to
reverse the configuration again. Now the only
disadvantage here is that, during the day, you
will probably get a few CAUTION AND WARNINGS,
and we just figured it would be betier to get
them now than while you were sacked out. Over.

I'11 buy that 100 percent.

Okay. Good deal. One other detail

for you, Jack; G&C tellsg us that the OPTICS
jitter is very similar to what we had on

Apollo 12. Tt's no problem, but when yocu're not
using the OPTICS, we recommend that you turn the
OPTICS POWER switch %o OFF to guard against a
possible degradation as the flight progresses.
Over.

Ckay. Will do.

Okay. Apollo 13, Houston. I have one more
little update for you, and it's another update
to the erasable memory onboard crew charts on
page G/9-2. Over.

Houston, 13. We're ready to copy.

Okay, Jim. These are gyro compensation terms.
They've already been uplinked, and we're Just
updating your onboard charts now. In column A,
number 11, change from TT646 to 0011h; number 12,
change from 77332 to T7546; number 13, change
from T6617 to 77201. Over.
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The changes are as follows, and all in column A:
number 12, the new change is T7546; number 11,
the new change is 0011k4; and 13, the new change
is T7201. Over.

Roger. Readback correct.

And, Joe, do you know - Are you going to try and
let us spot the Bennett Comet on this next revo-
lution there? Or do you want me to turn the
OPTICS power off now?

Stand by 1, Jack. Okay, Jack. We don't have
confidence in those roll angles yet, so why don't
you turn the OPTICS off, and we'll update you
later.

Okay. Going off now.

Roger.

END OF TAPE
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Apollo 13, Houston.
Go ahead.
Go ahead, Houston.

Roger, Jim., If you've got a couple of minutes
now, I'd like to read up to you the change to
the IM entry procedure that we'd like you to
observe at 55 hours, and the rationale for it.
Qver.

Okay, OStand by.
Roger.
Go ahead, Joe.

Okay. Before you start copying, this procedure
is - is basically simply to activate the super-
eritical helium pressure gaging so that you can
read it. And the concern here is lest this
supercritical helium pressure reach 1800 psi by
103 hours, at which point we'd be within a pos-
gibility of rupturing the burst disk when you
activate the DPS. Now, based on the pressure at
launch, and based on a nominal rise time of about
6-1/2 psi per hour between then and now, the pres-
sure should read about 710 psi. Stand by, 13,
until we get better COMM.

Houston, you were cut out. Would you say again
about the heljum pressure,

Roger. Based on the prelaunch pressure in the
SHe tank and the nominal rise time of about
6-1/2 psi per hour, the pressure should be about
710 at 55 hours. Are you reading? Over.

Jim, Houston, Did you read that last?

Okay, Joe, I'm on OMNI C now. How do you read?
13, Houston. You're loud and clear now. INCO
tells me he's having a little problem at Goldstone

and wants me to stand by for a minute.

Okay. How do you read now, Joe? I'm going from
OMNI C to D now.
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You're still loud and clear on - on D, Fred.
Stand by 1.

Okay. 1'11 put her back to OMNI R it you all
want. to take command sgain?

And the last thing we heard, Joe, was that the
SUPERCRIT should be reading about 710 psi.

Okay. That's the last thing I passed up. And
while ‘we're waiting for INCO to decide here, let
me continue. The deadband that is considered
acceptable is between 660 and 770 psi. In other
words, any rise time that'll give you one - a
pressure between those two, will keep you below
the critical pressure at 103 hours or so. ©o,

we expect it to read in that - in that band and
if it does, there will be no problem. If it
reads between 770 and 800 psi, we will want you
to check the pressure again at about 59 hours,
and I'11l get the detailed procedures in a minute.
If the pressure is equal to or greater than

800 psi, we're going to have to go into some more
detailed procedures; we're going to try to - to
get PCM data on it, for one thing. We may have
to have you sit there and stare at the gage for

a while to find out when it clicks up and get an
accurate rise time on it, and then in extreme
case, we are even thinking about & DPS burn, but
we don't really think that will happen. Now, if
you are ready to copy, what I have for you is a
change or an addition to the LM Activation check-
list between pages TLC-1 and TLC-2, which consists
of seven steps, and if you can find a blank side
to write it down on, I would like to pass it up.
Over.

Okay. How do you read on OMNI C, now?

Okay. You're loud and clear on OMNI C. Stand by
1 while we get INCO synced up.

Okay. The rest of your update was that it's okay
if it is anywhere between 660 and TT70 psi. If
it's above {70, you are going to ask us to con-
sider going back in at 59 hours and either get
PCM going or sit there and give you gage reading
changes on the basis of that. And you said some-
thing about an extreme measure. We may have to
consider some sort of DPS maneuver.
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That's correct, Fred. We don't have procedures
for that yet, and we don't have any real expecta-
tion of gettiing into it. The procedure I'd like
to read up Lo you now ls simply the sleps required
to get the supercritical helium pressurc reading
at 55 hours. Over.

Okay.

Okay. We're calling this TLC-lA, step 6,
"Transfer to LM power.,"

M1 right. Stand by 1, Joe.
Okay.
Okay, Joe. He's ready to copy.

Okay. Step 6, "Transfer to LM power (floodlights
blank), CAUTION WARNING POWER CAUTION light ON.
Report GET to MCC. Panel 11, CIRCUIT BREAKER EPS
TRANSLUNAR BUS TIE, CLOSED. Circuit breaker
panel 16, EPS TRANSLUNAR BUS TIE, CLOSED. Cir-
cuit breaker panel 11, LIGHTING UTILITY, CLOSED.
And activate utility lights." Over. And, 13,
Houston. Select OMNI Bravo, please.

Okay, Joe. I've created a new page here called
TLC-1A, item 6, Transfer to LM power and the usual
check that the floodlight's blank and that I've
got the CAUTION WARNING POWER light ON; I get a
GET from Jack, and I will pass that on down to
you. Item 7, CIRCUIT BREAKER EPS TRANSLUNAR BUGS
TIE, panels 11 and 16, CLOSED. Step 8, circuit
breaker lighting and utility on panel 1, CLOSED,
and turn on the utility lights. However, the
lighting is such that 1 don't really need those.
They are in stowage, right now, 1 guess, in the
ISA, and I'll probably just leave them there.

Okay. That's optional. The way we had page
TLC-1A written, that was all part of step 6.
You haven't even gotten to step 7 yet. Step T
is as follows.

Fred, Houston. Are you with me?

Apcllo 13, Houston. Are you reading me now?

Okay. Houston, 13. How do you read?
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13, Houston. Loud and clear. What OMNI you on
now?

I'm going to stay OMNI B, if you all want to take
command back and you can let INCO Jockey them
around between B and D. And how many steps we
got, so I know whether to write big or small here,
Joe?

Okay. We got steps 6 through 12, but step 7 is
the same size as 6, and 8 through 12 are short.
They 're only one line each.

Okay .

Okay. Step 7 follows: "Circuit breaker panel 11,
AC BUS B, HELIUM PQGS PROPELLANT DISFLAY, CLOSED.
Circuit breaker 11, AC BUS B, NUMERIC LIGHTING,
CLOSED. Circuit breaker 11, AC BUS B, BUS TIk
INVERTER 1, CLOSED. Circuit breaker panel 11,

EPS INVERTER 1, CLOSED. Circuit breaker panel 16,
INSTRUMENTATION SIG SENSCR, CLOSED. INVERTER 1" - -

Hold on a minute, Joe.
Okay .
My shorthand is rather poor today .

Okay I'm now up to circuit breaker panel 11,
INVERTER 1, CLOSED.

Okay. Next was "Circuit breaker panel 16,
INSTRUMENTATION SIG SENSOR, CLOSED. Then IN-
VERTER 1, SELECT. Then HELIUM MONITOR to SUPER-
CRIT PRESS. Report SUPERCRIT PRESS to MCC."
Over.

Houston, 13. How do you read?

13, Houston. You're coming through. We still
have some background noise, Do you want to read
back step T?

Hello, Houston; 13.

13, Houston. Go ahead.

Okay, Joe. The last thing I got was HELIUM
MONITOR to SUPERCRIT PRESSURE.
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Okay. The last part of step T is, "Report
SUPERCRIT PRESSURE to MCC,” and read back step 7.

Okay. Step 7. Circuit breaker panel 11,

AC BUS B, HELIUM PQGS DISPLAY, CLOSED. Main -
Circuit breaker panel 11, AC BUS B, NUMERIC LIGHT-
ING, CLOSED. CD panel 11, AC BUS - Is that AC

BUS B? BUS TIE INVERTER 1, CLOSED?

That's affirmative.

And CB - CB EPS INVERTER 1, panel 11, CLOSED.

CB panel 16, INSTRUMENT SIGNAL SENSOR, CLOSED,
INVERTER 1, SELECT. HELIUM MONITOR to SUPERCRIT
PRESSURE. Report pressure to MSFN,

Okay. That's correct. Now step 8 is, "On MCC
request, perform step 9." In other words, you
wait for us to decide what to do and that's
according to the gouge we've already given you,
And step 9, I'1l give you now, is "HELIUM MONITOR
to OFF, INVERTER to OFF." Over.

Okay. Step 8 says, "Set in an MCC hold." Step 9
says, '"On MCC's words, HELIUM MONITOR OFF, IN-
VERTER OFF."

Roger. That's correct. Step 10 is, "Configure
eircuit breaker panels per Activation 3 and L4."

Okay. Configure - step 10, "Configure circuit
breakers per Activation pages 3 and 4."

Roger. That's correct. Step 11 is, "Deactivate
the utility lights if you activated them," and
step 12 which is the last one is, "Transfer to
CSM power, usual observations, and report time
to MCC."

Okay. Step 11, "Deactivate utility lights."
12, "Transfer to CSM power and note the usual
observations and report the GET."

Okay. That's it. And, of course, Houston will
be requesting you to go to step 9 if the pressure
is less than 770. If the pressure is between

TTO0 and 800, we will be asking you to do the
following, if you're ready to copy.

Stand by. I've got to find some more blank paper.
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Page 1h0
0 0 Wy Ul Ce Yes. This is going to be page TLC-3, but, it'c
very short.
02 02 L9 25 LMP Okay. Go ahead with TLC-3.
02 02 49 31 cc Okay. Stand by 10 seconds, Fred.
D2 02 50 20 CcC Fred, Houston,
02 02 50 25 LMP A1l right. Go ahead.
02 02 50 26 CcC Roger. We'll hold off on that. It was 2 short

three-step procedure which said, "Repeat activa-
tion pages 1, 1A, and 2, "but there was another
step in it that nobody understands., o, essen-
tially what we'd recommend in that case would be
that you would repeat the procedure that we Just
passed up for reading the SUPERCRIT pressure. If
we need to, we'll clarify it later on. And that's
all we've got.

02 02 50 56 LMP okay .

02 02 57 38 CDR Houston, 13.

02 02 ST Lk cC 13, Houston. Go ahead.

02 02 57 49 CDR Okay. One thing, Joe; I just want to doublecheck

again. All the stuff that normally was going to
start at 57 hours, which the first item was pres-
surize CSM to 5.7 psia, we're going to move that
up to 64 now, so we have our LM entry which was
nominally at 58 at 55. Is that correct?

02 02 58 10 cc That's correct, Jim,

02 02 58 12 CDR Okay.

02 03 07 02 cc Apollo 13, Houston.

02 03 OT o7 CDR Go ahead, Houston.

02 03 07 08 cc Roger, 13. Because of the 0, tank 2 quantity

sensor drop out, EECOM wants to keep a little
closer track of the cryo quantities, and he's
going to be asking you to stir all the cryo tanks
at slightly more frequent intervals than had been
planned, and the first time is now, and ve will

be calling you probebly every 5 or 6 hours, ex-
cept during sleep period and high activity periods.
We'd like you to do it now. Over.
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Okay. We'll start it ... now.

Thank you.

And, 13, Houston. For your information, &
normel l-minute or so stir will be fine.

END OF TAPE
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Apolle 13, Houston.
Go ahead, Houston.

Jim, just an advisory; expect a CAUTION AND

WARNING on H2 tank 1 pretty quick. Ko problems;

Just warning you about it.

Ckay. A zero pressure light on H2 tank 1 coming
on shortly, huh?

Right.

Okay. Well, you're pretty close. It just came
on.

Any other predictions you'd like?

Well, there's - I guess there's all sorts.
Could you go to the horse races with me?

I'm sorry; you were garbled. ©Say again?

I said I'd like to invite you to the horse races
with me.

Right. We'll - We'll send EECOMM.

Well, it's time for a little grits again here,
Vance.

Understand. Some grits, huh? Chow. Bon apetit.
Apollo 13, Houston.

Go ahead, Houston.

Roger. Just expect that same CAUTION AND WARNING
to come on again. And you want us to keep warn-

ing you of that thing?

Go ashead, Houston.

Roger, Jim. Just expect a CAUTION AND WARNING
to come on the same as it did about an hour ago.

Go ahead, Houston. We've lost ...

Roger. How are you reading me now, Jim?
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Houston, Apollo 13.
13, Houston. How do you read now?

Okay. Read you good now. Seems like we've had
a little trouble with the COMM today.

Yes. I guess it's partly because you are further
out. We just wanted to tell you that you were
going to get that CAUTION WARNING that you Jjust
got.

Right. We just got.

And T won't bother you with those calls anymore,
unless you especially want them.

That's okay, Vance. You don't have to call us
gbout that, unless it's something serious.

Okay .

We just ate a can of ham salad and that was an
experience.

Roger. Copy.

It's really kind of like eating on the sly.
Chasing it around.

Right. Copy-
But good.

END OF TAPE
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Houston, Apollo 13.
13, Houston. Go ahead.

Right, we're not doing anything right now, Vance,
we're just getting curious, we could start the
LM entry procedures, and get everything squared
awvay, and then when the TV comes up at 55 hours,
we can just use it for the TV, and we wouldn't
be worrying about checking out the SHe tank
pressures and everything like that.

Okay, let us mull that one a minute here, and
I1'11 get right back with you.

Okay .

Also, Houston, Apollo 13. We'd like to move up

the waste water dump and maybe the O2 fuel cell

purge a little bit early, if we could.
Okay, stand by.

Apollo 13, Houston.

Go ahead, Houston.

Jim, you're clear to go on into the LM, and just
advise though that the TV time is still fixed
at 55 hours, and - so we'll be standing by to
support your entry and we'll get back with you
on a minute - in a minute on the 0, fuel cell

2
purge and the waste water dump.

Okay. Sounds good.
And also request your ILM/CM DELTA-P which was on
the flight plan for 53 hours. What did you vent

it down to? Over.

We have 1.7 now. We vented it down to that
figure.

Ckay, you vented down to 1.7, and what did it
start at?

It was about 1.1, Vance.
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Roger, copy.

Houston, 13.

Go ahead, 13.

What do you read for suit pressure down there?
We're reading 4.3, Fred,

Okay .

Houston, 13.

Go ahead, Apollo 13.

We'd like another confirmation, when we closed
the tunnel vent valve back to ILM/CM DELTA-P, we
were reading about 1.7 - 1.75, and it slowly
went up now to about - oh, I'd say a little less
than 2.2. Seems to be holding there - Is there

a lag in the gaging system?

Okay. We'll - we'll ask that question. Stand
by.

Apollo 13, Houston.

Apollo 13, Houston.

Apollo 13, Houston.

Go ahead, Houston.

Okay, to answer your question, Jim, that increase
in pressure is normal, because it was just track-
ing an increase in cabin pressure.

Oksy. Okay.

We're not thinking today.

And, 13, from Houston, it's ckay with us if you

want to move the O2 fuel cell purge and the

water dump up to this time. Over.
Okegy. We'll work it in shortly. Thank you.
Right.

Apollo 13, Houston.
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02 0S5 b5 16 CDR Go ahead.

02 05 L5 17 cC Jim, recommend you stay in the PTC until we stop
it for the TV at 55 hours, in case you were
thinking of - -

02 05 45 2L CDR Go shead, Houston.

02 05 45 26 cC Roger. Recommend you continue PTC until

55 hours. Over.

02 05 46 05 CDR You were calling, Houston?

02 05 46 12 ce That's affirmed, Jim. How do you read now?
02 05 46 17 CDR Okay. We read you loud and clear.

02 05 46 19 ccC Okay. The only comment that we Just made was

that, in case you were thinking of stopping PTC,
there's no need to stop it until 55 GET when

TV starts.

02 05 46 34 CDR Right. We'll stop it when we're setting up our
TV.

02 05 46 37 cc Roger.

02 05 54 3L CMP Okay, Houston, the waste water dump and 0, fuel
cell purge are complete.

02 05 54 k1 cc Houston. Roger.

02 06 05 5k LMP Okay, Houston, the IM/CM DELTA-P is constant.
We're going to go shead with hatch removal.

02 06 06 Ok cc Houston. Roger.

02 06 06 16 IMP Is that you, Jack?

02 06 06 20 ol No, this is Jack's replacement.

02 06 2k 15 CMP Okay, Houston; 13.

02 06 24 18 cc Houston, go ahead.

02 06 24 25 cc Go ahead, 13.

02 06 24 46 CMP Houston, Apollo 13.

02 06 24 L9 cc This is Houston. Go shead, 13.
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Okay, Houston; Apollo 13.

Roger. Go ahead, 13.

Okay. The LMP has entered the IM,
Roger.

Is that Big John?

It sure is. How're you doing?
Fine.

Yes, you're doing great, man.
Thank you. I had a good CDR.
You're doing it on your own now.

Yes, it feels like I'm back at home, again, John,
down in here.

I hope you did a good job, John.

Roger.

Okay, Houston, we want to take the FM and bring
up TV here for our own use. Then we'll go to
TRANSMIT 1 - at 55 hours.

Roger, 13.

END OF TAPE
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Okay, Houston, we've transferred to IM power;
the time was 54 hours 46 minutes 15 seconds.

Roger, Jack. Transfer to LM power. Thank you.

And the docking-tunnel index, Jack, was minus
2 degrees.

Say again, Fred, you're coming in with a lot of
background noise.

Okay. The docking-tunnel index mark was minus
2 degrees.

Roger. Minus 2 degrees.
Okay. Jack, how do you read?
Fred, Houston is reading you loud and clear.

Okay. I1've got up through step 7 now, and I'm
not getting much of & light in the helium indi-
cator here. Why don't I review for you how
we've proceeded, and you look at the procedure
you gave me, and see if we've missed anything.

Roger. Go shead.

Okay. We transferred to IM power and that looked
okay. I'm staring at s CAUTION AND WARNING POWER
light, and all the red flags; and we got both X
LUNAR BUS TIE breskers IN. The UTILITY LIGHTING
bresker is IN; then AC BUS B HELIUM PQS DISPLAY;
the AC BUS B NUMERIC LIGHTING, and AC BUS B
INVERTER 1 is -~ BUS TIE is CLOSED. Then I closed
the INVERTER 1 breaker, and I've selected, on
panel 16, and the SIGNAL CONSENSOR [sic] breaker
is in; I've selected INVERTER 1 and put the
HELTUM MONITOR switch to SUPERCRIT and I have

no lights.

Okay, Fred, let us take a look at it.

I was wondering, do we need an A - do we need,
possibly, in the - one of the ANUN/DOCK/
COMPONENT breakers in?

Stand by 1.
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Okay, Jack. Hold the phone. I forgot the rheo-
stat was cranked all the way down on the ANUN/
NUM and it's showing 720, which looks like a
pretty good -~ pretty good number.

Roger. We copy T720. Thank you, Fred - -
Flashed to 7 - Okay, and it just flickered down
to 710. It's kind of flickering between 710 and
T20.

Roger. 710 to T720.

Okay, Fred. Those are good numbers, and we're
not going to have to crank up the TM. That's
the number we were locking for.

Very good. Okay. Do you want me to back out

of this in reverse at least as far as getting
this part of it powered down?

Stand by 1.

Fred, this is Houston. Go ahead and back out of
this little test and proceed.

Roger.

Okay. We're back con CSM power. The time was
54 nours 58 minutes 50 seconds.

Roger, Jack. 54%:58:50. Thank you.

Okay, Houston, we'll try to pick you up on the
high gain.

Roger.
And, 13, we're ready on the TV when you are.
This is 13. Bay again, Houston.

13, we're ready on the TV when you are. Any
time.

Okay, sounds good. With you in a minute, we're
Just cranking up high gain now.

Okay, Houston. How do you read us in the high
gain?
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We're hearing you 5 square, Jim, how me?
Okay. You're coming through okay.

As you were on that, Jim. We don't have you con
high gain yet. We're still looking at you,

13, Houston. In this attitude, we'd suggest
piteh 5, yaw 237 on the high gain. Over.

Pitech 5, yaw 237. Roger.

Okay, Jack. Can you - can you read the high gain
now?

Affirmative, Jack. We've got you on a high gain
and it appears to us that we're in wide beam -
wide beam width.

Yes. We cantt get it to come down to narrow.

We tried to switch to AUTO track or REACQ, and
it - yaw drives around from 270 to 0. And pitch
goes from about 6 degrees around to 90. I'm
trying - we're fitting it manual now at the
angles that you gave us, and I'1ll try and get
you in medium and narrow beam widths picking it
up manually here.

Roger, Jack. Meanwhile, we'll look at the
situation you describe there.

Okay. And it does it on both sets of servo
electronic power,

Jack, what it looks like is that, when we hit
239 degrees at this attitude, it hit some sort
of scan limit or something and drops off.

Roger, Jack; thank you.

Okay, I'm trying you in wide or medium beam width
now.

Can you pick up the TV in this condition here
at all?

Negative, Jack. We'll have to have the narrow
beam width.

Okay. Can you give us, maybe, a slight maneuver?
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Jack, we'd like you to check two high gain
circuit breakers down in panel 25. Check your
high gain group 2 and your high gain in the
flight bus. Over.

Okay. Okay, Jack, they're both IN.
Roger.

13, we've got an attitude suggestion for you.
We suggest that you go to roll 285 and try
pitch 90 and yaw 0. Over.

Okay.

Okay , Houston; Apollc 13. I think we've got
high gain locked up now. Do you confirm?

We confirm that, Jim, we've got you locked up
on the high gain and narrow beam.

Oksay, sounds good. We'll get the TV started
right away.

Roger.

13, Houston. We'd like to disable quads C and
D; use Alfa and Bravo. Over.

Okay - -
- - Disable quads C and D. Roger.
Okay, 13. We've got Fred-o on v.

Roger, Houston. What we plan to do for you
today is start out in the space shipper [sic]
Odyssey, and take you on through from Odyssey
in through the tunnel into Aquarius. And show
you a little bit of the landing vehicle, and
your TV operator is now resting on the center
couch, looking at Fred Haise, whose head is now
just about at the beginning of the tunnel, and
his back is against the lower-equipment-bay
optical area. And Fred will now transport him-
self into the tunnel, and into the spaceship
Aquarius.
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You know one thing I noted, Jack, when I first
came across here, that starting upright in the
command module and heeading down in Agquarius,
there's a little bit of an orientation change
that, even though I'd been through it once in
the water tank, it still pretty unusual. I
find myself, now, standing with my head on the
floor when I get down inside the IM,

That's a great picture, Jim. You got the light
Jjust right.

And one of the nice things, Jack, particularly
for a novice like myself, is the - the ease of
moving around in here. It's, of course, as you
know from working in the command module simulator,
it's really quite a boon to have zero gravity

as an aid. Because you get - pretty confining,
really, at one g, to move around very much in
there, and it's guite easy in this environment.
The IM, as you can see, it looked pretty clean,
I found a couple of loose washers about it and
the - a little plastic cap off the sequence
camera had come loose and I found it lodged over
by the ED panel. Oksay. Right under Jim, now,
he's actually standing on a - what looks to be

a can here. And, for the sake of all the people
back there, housed inside this can is the - the
IM ascent engine where, hopefully, you can see
my hand resting on top of right now - the engine
that we use to get off of the Moon. Immediately
adjacent to the engine cover here, I have my
hand on a white box now, which has been shown
before. This happens to be Jim's PL3S, or the
backpack which'll supply oxygen and water for
cooling while on the lunar surface. This device
we hope to make use of for - a planned % hours and
possibly up to as much as 5 hours. Right - right
behind the PLSS, a couple of little square pack-
ages I now have my hand on here, one here and
one right below, are our OPSs, which are, in
essence, the emergency oxygen supplies, which
are good for some 40 to 45 minutes. These are -
when we get ready to mount up and head outside,
will be placed up on top of the PLSS.

The second backpack is mounted down on the IM
floor, I hope, positioned right between the two
of us. I have my hand on it at this time.
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Roger, Fred. We see it. The picture's coming
through real good, and your description is good.
We see Jim's got the camera oriented the way w=
like to look at it. So, keep talking.

Okay. I guess everybody has pretty much
envisioned the space program as being all a lot
of exotic electronics, and, certainly, a lot of
it is, But I thought I'd bring out a couple of
items here in conjunction with the PLSS, After
the first EVA, you get a very accurate measure-
ment of the amount of water that's left in the
PLS8s. We're going to make use of this bag I'm
showing now tc collect the remaining water out
of the PLSS and see just how much we really did
have left, and hopefully, on future missions, tc
be able to extend safely the allowable time on
these units even a little further., And, my
other hand, I have the mechanism by which we
determine just how much water we really have in
this bag. And I guess this - an apt description
for this device would be a fish scale. And you
can see I'm weighing myself right now, and it
says I weigh actually less than zero right now.
Guess its calibration isn't too good.

That'1ll be the day.
I think even you'd weigh zero here, Jack..

Touche.

Houston, this is Jim. Since Fred's been in the
lunar module, and since he's the lunar module
pilot, this is the first time that he's felt
that he's been right-side up.

Roger, Jinm.

I might tell you that we're looking at right

now, that round bag that's just behind Fred holds
our vacuum hose; and when we get back inside the
IM we'll hock the vacuum off our suits, and it's
resting or it's attached to the hatch which

will - we will open to go on to the lunar sur-
face, and, of course, to come back in. The
hatch which we have come to now is a round hatch,
which iIs our docking hatch between the - between
Odyssey and Aquarius.



02 07 23 11

02 07 23 22

02

02

02

02

02

02

02

02

02

02

oT
o7
0T
o7

0T

o7

at

QT

o7
o7

2y
25
2%
25

25

25

25

26

26
26

56
12
15
19

26

35
54

06

16
18

cc

CDR

cC

CcC

CDR

cC

CDR

CC

Toape W,

e Y
Roger, and we see Fred looking in the vacuum
cleaner there now.

Okay, what I have out now, Jack, is LEVVA, v -
has also been shown before. It's a head garmen.
for wearing out on the surface, and I - I'm
bringing Jim's out here to show a couple of MODs.
One problem before is that the cast of characters
down on the surface haven't been able to be disg-
tinguished apart very well. So, not only Jim's
suit has some red stripes on it, but as you can
see his LEVVA also has a - a red stripe. And
now you can see one other MOD here too, Jack,
which I hadn't really seen myself before. I
guess on 12, Pete and Al had commented about

the -~ commented about having trouble with sun-
light in the eyes, so on our LEVVAs they put on
a new center section which you can pull down

and use sort of like a baseball cap.

Okay, Jack. Who fixed up our LEVVAs?
How's the detail on this one, Jack?
Say again, Fred.

Can you see any detail in this picture now, or
am I blocking out too much of the sunlight?

That's affirmative. We've got a good picture
of the LEVVA there, and it's coming through loud
and clear.

Ckay.

Okay, Jack, while Fred is putting away my helmet ,
you are locking over into Fred's station now.
How's this picture, is it okay before - or do I
have to adjust it?

We have a hunch that the setting might be in
PEAK but we recommend AVERAGE on the ALC if you
haven't got it there already.

We're in AVERAGE, Jack.

Okay. And we're getting a good picture of the
IMP side with the DEDA over there.
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Hey, Jack, one question on the command module
here. Do I = I have the DAP right now wide dcad-
band. Do you want me to begin setting up nar
deadband and nulling the rates to start PTC =z

Stand by, Jack.

What I'm fishing out now, Jack, is another new
piece of hardware that we are taking along this
time as a result of some comments made on the
Apollo 12 flight.

What Fred is opening up - is a drink bag

that we place inside of our neckring that will
allow us to drink while we are on the lunar sur-
face. They -~ Pete and Al - did not have that on
Apollo 12 and they, conseguently, got very
thirsty. But we hope to alleviate that situation
by having our own little bag of water which, with
very little effort, we can have a sip or two
while we are looking around and doing our geology
work.

So if you hear any funny noises, it is Just
probably the drink bag.

Fred, the bag's empty.

Fred is now looking through our optical device.
It's an instrument in which to aline ocur plat-
form, and Fred is now looking into it just to
see what kind of an outside picture he might

be able tc get. We might be able to use a TV
camera to look through our optical instrument
to the outside of the command module. A few
minutes ago while we first came in, we did
manage to look to the outside of the side hatch
of the command module through our optical instru—
ment. Stand by. We'll try to see what we can
do here.

Roger, Jim, Break, Jack, we'd like you to

stay in the deadband you are now in, and we'll
meke & change when the TV is over. Another
thing we would like you to do is check your
pitch and yaw on your high gain meter so we can
campare it with wvhat we're seeing down here.

Okay, it's showing about - say 28 degrees and 267.
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20 and 267,
28 ~ 28 and 267.
Okay, Jack, have you got that picturce nows

Fred, about one-quarter of our screen i 1iahted,
and it's impossible to determine what you are
looking at right now. Maybe you could give us a
little verbal description.

Okey. It's locking through the AOT in position b,
right rear. And we're looking back toward the -
over the side hatch at the aft side of the service
nodule,

Okay. Is - is it too dark a picture, Jack? You
think the f-stop open may help?

No, Fred, it's got to be centered up a little
bit. That's primarily what you have to do.

Jack, we can't center it up any more, because
the side hatch is only one part of the AQT. The
rest of that blackness you see is really space.

Okey. We'll try another one, and it's a little
better centered. In fact, the only other one we
have that shows the whole picture. We're in the
forward D-10 of the AOT now, position 2, and you
should be seeing something familiar like a radar
antemna,

Okay, we see you moving the camera up to the AUT
lens, and we got a real good picture now.

And -

Okay, Jack, I'm locking out the right window now,
and not too far off in the distance now, you can
see the objective, and I'll zoom in on it here =
little and see if it brings it in better.

And it's actually begimming to lock a little
bigger now. You can see quite distinctly some
of the features with the naked eye. And so far,
1 guess T have to even agree with Jim that it's
still locking pretty gray with white spots.

Okay, Fred. We're getting a good picture of your
destination there.
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Jack, you've been locking at the - at Fred's
workshop now, and you can see the abort guidance
computer. And over there on the - tucked away in
his armrest, is our activation checklist, which
we'll be using very shortly. Up on the top of
the window, we have our camers already mounted
ready for photographing the descent. And now
Fred's engaged in his favorite pastime, I found
cut on this flight so far,

He's not in the food locker, is he?

That's his second favorite pastime. He's rigging
his hammock for sleep on the lunar surface now
to find out =~ to see what it's going to be like.

Roger. ©Oleeping and then eating.

It's kind of difficult here, Jack, getting into
g hammock in zero g. I'm not sure if I keep
floating away from it or it keeps moving away
from me.

If you notice a few things floating around, we
found just about one or two washers occasionally.

And for the benefit of those that may wonder
where Jim sleeps. Be a little difficult to rig
his hammock in here right now with the hatch open,
but his runs laterally in this direction, fore
aft. So he has the upper berth and I get the
lower berth.

And now while Fred's teking his hammock down and
restowing it, I might give you some idea of what
sort of confusion of attitudes since there is no
up or down, and I'm situated on top of the ascent
engine just at the entrance to the tunnel. 1'11
reverse the camers 180 degrees and go from Fred,
lock through the tunnel again back at Odyssey,
and we might pick up part of Jack.

There he is. We see him,

Ckay, Houston. For the benefit of the television
viewers, we've just about completed our little
inspection of Aquarius, and now we're proceeding
through the hatchy-gap into the tunnel and going
back toward the Odyssey.

Ckay, Jim. It's been a great show so far.
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And finnlly. Jack's let me back into Lic Odysey
as we slide on through Lhe tunnel hero.

Houston, 13. Are you still on TV?

Yes, we sure are. We've got a good picture cf
the skipper there.

Okay. What we can show you now, a little added
benefit, we've got the drogue on Fred's couch

in the command module right now. We stowed it
temporarily while we're checking out the - out
Aquarius and underneath his couch, we've got the
probes stowed. Quite a big cumbersome device,
and we'll get a shot of it for you.

You're looking now at our probe, the place on

the nose of Odyssey. It's a very heavy thing

but I suppose in zero gravity it weighs nothing,
and it's much easier to move around. As a matter
of fact, both Fred and Jack commented, as many
people in the past have, of how much bigger the
spacecraft appears in actual flight when you have
such ease in moving compared to our simulator
which make training rather difficult.

Okay. We're seeing a good picture of the probe
there, Jim, and looks like the characters shaved
before the show this time.

Well, Fred said he had to keep up his TV image.

Yes. That may be my first and last time though,
Jack.

It took Fred 1 hour to shave.

We might give you a quick - a quick shot of our
entertainment on board the spacecraft, which
has been keeping us company for some time.

(Music - Willow Weep For Me)

This little tape recorder has been a big

benefit - has been a big benefit to us in pass-
ing some of cur time away on our transit to the
Moon, and it's rather odd to see it floating like
this in Odyssey while it's playing the theme from
"2001." And, of course, the tapes wouldn't be
complete without "Aquarius."



02

02

02

02

02

02

02

02

02

02

02

02

02

o7

oT
oT

o7

o7

o7

o7
oT

o7
oT

o7

o7

o7

L5

L5
L5

L5

46

46

L6
48

48
48

49

%9

L9

08

18

25

29

0l

11

30
Lo

b5
46

12

1h

25

cC

CDR

CDR

cC

CDR

cc

cc

CMP

cc

CMP

ce

CMP

Tape 36/12
Page 159

Okay, Jim. We're seeing the tape rccorder now,
and just - by the way, how long do you cxpeet Lo
keep the TV on this evening?

Well, when we - Stand by 1.

Yes, I got them with the cabin repress valve
again there, Jack,

Every time he does that our hearts -~ our hearts
jump in our mouth, And, Jack, any time you want
to terminate TV, we're all set to go.

Okay, Jim. It's been a real good TV show. We
think we ought to conclude it from here now.
What do you think?

Roger. BSounds good. And this is the crew of
Apollo 13 wishing everybody there s nice evening,
and we're just asbout ready to close out our in-
spection of Aquarius and get back for a pleasant
evening in Odyssey. Good night.

Thank you, 13.

Apollo 13, Houston. The next thing we'd like you
to do is to - -~

Go ahead,

~ - we'd like you to reoll right to 060 and null
your rates for photography of the Comet Bennett.
To do that, we would like you to enable quads C
and D. For the maneuver, use all your quads.

And in precisely 1 minute, we'd like you to ter-
minate the battery charge on battery B. One

other request, we'd like to have you verify - -

Okgy. Will do.

One other request, we'd like you to verify your
high gain configuration., We'd like to know what
track mode, what SERVO, and what beam width.

Ckey, Jack, during the TV, we were AUTO TRACK,
NARROW BEAM WIDTH, and the PRIMARY ELECTRONICS.
And we had a good lockup, Just after we started
the maneuver, I was able to lock you up and get
real good signal strength, and it just seemed
that right there at about 239 degrees in yaw,
that the signal strength would just drop off and
yaw would go to zero and pitch would go to 90.
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Roger. We copy, and the TV show was great.

Okay, real fine. Okay, I'm going to maneuver
to 060, 090, and O